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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

1. TECHNICAL FIELD 

. The present invention provides novel polynucleotides and proteins encoded by such 
5 polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. . 

2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 

10 lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 

15 "indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DN A/arnino acid sequences for proteins 
that, are known to have biological activity, for example, by virtue of their secreted nature in the 

20 case of leader sequence cloning, by virtue of their cell or tissue source in the case of P CR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 

25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding s.uch polypeptides, including recombinant DNA molecules, 
3 0 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, mcluding expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
3 5 polynucleotides and cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 
sequences are designated as SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. The 
polypeptides sequences are designated SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 3955- 
3960. The nucleic acids and polypeptides are provided in the Sequence Listing. In the nucleic acids 
provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is myrnine; and N 
10 is any of the four bases. In the arnino acids provided in the Sequence Listing, * corresponds to the 
stopcodon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement ofSEQ ID NO: 1-984, 1969-2952,3937-3942or3949-3954under 
stringent hybridization conditions; nucleic acid sequences which are allelic variants or species 
1 5 homologues of any of the nucleic acid sequences recited above, or nucleic acid sequences that 
encode a peptide comprising a specific domain or truncation of the peptides encoded by SEQ ID 
NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954. A polynucleotide comprising a nucleotide 
sequence having at least 90% identity to an identifying sequence of SEQ ID NO: 1 -984, 1 969-2952, 
3937-3942 or 3949-3954 or a degenerate variant or fragment thereof. The identifying sequence can 
20 be 1 00 base pairs in length 

The nucleic acid sequences of the present invention also include the sequence information 
from the nucleic acid sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. The 
sequence informationcan be a segment of any oneofSEQ ID NO:l-984, 1969-2952, 3937-3942or 
3949-3954 that uniquely identifies or represents the sequence information of SEQ ID NO:l-984, 
25 1969-2952, 3937-3942 or 3949-3954. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
a nucleic acid array. In one embodiment, segments of sequence information is provided on a 
nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 
30 to detect full-match or mismatch to the polynucleotide that contains the segment. The collection . 
can also be provided in a computer-readable format 

. This invention also includes the reverse or direct complement of any of the nucleic acid . 
sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 
- 3 5 reverse or direct complements) according to the invention have numerous applications in a variety 
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of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 
5 In a preferred embodiment, the nucleic acid sequences of SEQ ID NO : 1 -984, 1 969-2952, 

3937-3942 or 3949-3954 or novel segments or parts of the nucleic acids of the invention are used as 
primers in expression assays that are well known in the art. In a particularly preferred embodiment, 
the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954 or novel 
segments or parts of the nucleic acids provided herein are used in diagnostics for identifying 

10 expressed genes or, as well known in the art and exemplified by Vollrath et al., Science 258:52-59 
( 1 992), as expressed sequence tags for physical mapping of the human genome. 

The isolated polynucleotides of the invention include, but are not limited to, a 
polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1 -984, 
1969-2952, 3937-3942 or 3949-3954 ; a polynucleotide comprising any of me full length protein 

1 5 coding sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954; and a polynucleotide 
comprising any of the nucleotide sequences of the mature protein coding sequences of SEQ ED 
NO: 1-984, 1 969-2952, 3937-3942 or 3949-3954. The polynucleotides of the present invention also 
include, but are not limited to, a polynucleotide that hybridizes under stringent hybridization 
conditionsto (a) the complement of anyoneofthenucleotidesequencessetfprthinSEQIDNO:l- 

20 984, 1969-2952, 3937-3942 or 3949-3954; (b) a nucleotide sequence encoding any one of the 
amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotides recited above; (d) a polynucleotide which encodes a species homolog 
(e.g. orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a 
polypeptide comprising a specific domain or truncation of any of the polypeptides comprising an 

25 ammo acid sequence set form in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in SEQ ED NO: 985-1968, 2953-3936, 3943- 
3948 or 3955-3960; or the corresponding full length or mature protein. Polypeptides of the 
invention also include polypeptides with biological activity that are encoded by (a) any of the 

30 polynucleotides having a nucleotide sequence set forth in SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954; or (b) polynucleotides that hybridize to the complement of the polynucleotides 
of (a) under stringent hybridization conditions. Biologically or immunologically active variants of 
any of the polypeptide sequences in the Sequence Listing, and "substantial equivalents" thereof 
(e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% amino acid sequence 

3 5 identity) that preferably retain biological activity are also contemplated. The polypeptides of the 
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invention may be wholly or partially chemically synthesized but are preferably produced by 
recombinant means using the genetically engineered cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
5 hydrophilic, e.g., pharmaceutically acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 

10 under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 
protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 

15 as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
or KNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 

20 using, e.g., in situ hybridization. 

In other exemplary ^embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for physical 
mapping of the human genome. 

25 The polypeptides according to the invention can be used in a variety of conventional 

procedures and methods that are currently applied to other proteins. For example, a polypeptide 
of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 

30 markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutically acceptable carrier. ' 
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In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
5 polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
1 0 interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
1 5 and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
antibodies, and optionally quantitative- standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 

20 monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. , 

The invention also provides methods for the identification of compounds that modulate 
(i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 

25 that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g. , 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 
compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a polypeptide/compound 

30 complex, wherein the complex drives expression of a reporter gene sequence in the cell; and 

detecting the complex by detecting the reporter gene sequence expression such that if expression 
of the reporter gene is detected the compound the binds to a polypeptide of the invention is 
identified. 

The methods of the invention also provides methods for treatment which involve the 
3 5 administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
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symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising adininistering compounds and other substances that 
modulate the overall activity of the target gene products. Compounds and other substances can 
effect such modulation either on the level of target gene/protein expression or target protein 
5 activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
- polynucleotides to which they have homology (set forth in Tables 2 and 9); for which they have 
a signature region (as set forth in Tables 3 and 10); or for which they have homology to a gene 
1 0 family (as set forth in Tables 4 and 11). If no homology is set forth for a sequence, then the 

polypeptides and polynucleotides of the present invention are useful for a variety of applications, 
as described herein, including use in arrays for detection. 
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4. DETAILED DESCRIPTION OF THE INVENTION 



4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

The term "active" refers to those forms of the polypeptide which retain the biologic 
20 and/or immunologic activities of any naturally occurring polypeptide. According to the 

invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 
natural, recombinant or synthetic polypeptide to induce a specific immune response in 
25 appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

The terms "complementary" or "complementarity" refer to the natural binding of 
30 polynucleotides by base pairing. For example, the sequence 5'-AGT-3' binds to the 

complementary sequence 3'-TCA-5'. Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 
complementarity between the nucleic acid strands has significant effects on the efficiency and 
35 strength of the hybridization between the nucleic acid strands. 
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The tenn "embryonic stem cells (ES)" refers.to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells.. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 
and continuous source of germ cells for the production of gametes: The term "primordial germ 
5 ' cells (PGCs)" refers to a small population of cells set aside from other cell lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have . the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
not only populate the germ line and give rise to a plurality of terminally differentiated cells that. 
10 comprise the adult specialized organs^ but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates, the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
sequence" when the expression of the sequence is altered by the presence.of the EMF. EMFs 
15 include, but are not limited to, promoters, and promoter modulating sequences (inducible 
. elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORF in response to a specific regulatory factor or physiological event. 

The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 
"oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 
20. sequence of these nucleotides. These phrases also refer to DNA or KNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic, acid (PNA) or to any DNA-like or KNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is mymine, G is guanine and N is A C, G or T 
(U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 
25 provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
■invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 
regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 
30 The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 

"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 
most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 
35 nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
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nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30. 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 
nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
5 be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 
. fragment or segment may uniquely identify each polynucleotide sequence of the present 

invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
EDNOs:l-20. 

10 Probes may, for example, be used to determine whether specific mRNA molecules are 

present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et al., 1992, PCR Methods Appl 1 24.1-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
art. Probes of the present invention, their preparation and/or labeling are elaborated in 

15 Sambrook,. J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, F.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
.entirety. • ' . . ■ ^ : 

The nucleic acid sequences of me present invention also include the sequence 

20 information from the nucleic acid sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954. The sequence information can be a segment of any one of SEQ ID NO: 1-1 -984, 
1969-2952, 3937-3942 or 3949-3954 that uniquely identifies or represents the sequence 
information of that sequence of SEQ ID NO:l-984, 1969-2952, 3937-3942 or 3949-3954. One 
such segment can be a twenty-mer nucleic acid sequence because the probability that a twenty- .'. 

25 mer is fully matched in the human genome is 1 in 300. In the humangenome, there are three 
billion base pairs in one set of chromosomes. Because 4 20 possible twenty-mers exist, there are 
300 times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for. a seventeen-mer to be fully matched in the human genome is 
approximately 1 in 5. When these segments are used in arrays for expression studies, fifteen- 

30 mer segments can be used. The probability that the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. , 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. . The probability that the twenty-five mer would appear in a human genome 

35 with a single mismatch is calculated by multiplying the probability for a full match (1+4 25 ) times the 
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increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-merwith a single mismatch can be 
detected in a human genome is approximately one in five. 
5 The term "open reading frame," ORF, means a series of nucleotide triplets coding for 

amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
sequence if the promoter controls the transcription of the coding sequence. While operably 
.10 linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not.contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 
15 differentiation capability in comparison to. a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer, to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino : 
acid residues of at least about 5. amino acids, preferably at least about 7 amino acids, more 
20 preferably at least about 9 amino acids and most preferably at least about 17 or more amino 
acids. The peptide preferably is not greater than about 500 amino acids, more preferably less 
than 200 amino acids more preferably less than 150 amino acids and most preferably less than 
100 amino acids. Preferably the peptide is from about 5 to about 200 amino acids. To be active, 
any polypeptide must have sufficient length to display.biological and/or immunological, activity. 
25 The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 

have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, acetylation, 
carboxylation, glycosylation, phosphorylation, lipidation and acylation. 

The term "translated protein coding portion" means a sequence which encodes for the full 
30 length protein which may include any leader sequence or any processing sequence.. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
produced by processing in the cell which removes any leader/signal sequence. The mature 
35 protein portion may or may not include the initial methionine residue. The methionine residue 
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may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 

The term "derivative" refers to polypeptides chemically modified by such techniques as 
5 ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
in human proteins. 

The term "variant" (or "analog") refers to any polypeptide differing from naturally 
10 occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 
the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 
15 or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the. genetic code. Various codon 
• . substitutions, such as the silent changes which produce various restriction sites, may be . 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 
20 prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ugand-binding affinities, interchain 
affinities, or degradation/turnover rate. 

Preferably, arnino acid "substitutions" are the result of replacing one amino acid with 
25 another amino acid having similar structural and/or chemical properties, z". e. , conservative amino 
' acid replacements. "Conservative" arnino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 
nature of the residues involved. For example, nonpolar (hydrophobic) arnino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 
30 neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 
' glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) arnino acids include aspartic acid and glutamic acid. "Insertions" or 
"deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 
amino acids. The variation allowed may be experimentally determined by systematically making 
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insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. ■ 

Alternatively, where, alteration of function is desired, insertions, deletions or . 
non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
5 can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
for expression, scale up and the like in the host cells chosen for expression. For example, 
10 cysteine residues can be deleted or substituted with another amino acid residue in order to 
. eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
■ nucleic acid or polypeptide is present in the substantial absence of other biological 
macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 
15 polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more „ 
preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 
20 at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
polypeptides present in their natural source. 
25 The term "recombinant," when used herein to refer to a polypeptide or protein, means 

that a' polypeptide or protein is derived from recombinant (e.g., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins, made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 
defines a polypeptide or protein essentially free of native endogenous substances and 
30 .unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 
35 or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
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comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRNA and translated into protein, and (3) 
appropriate transcription initiation and termination sequences. Structural units intended for'use 
5 in yeast or eukaryotic expression systems preferably include, a leader sequence enabling 

extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

10 The term "recombinant expression system" means host cells which have stably integrated 

a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
to the DNA segment or synthetic gene to be expressed. This term also means host cells which 

15 have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory, elements linked to the endogenous DNA segment or gene to be expressed. The cells 
can be prokary otic or eukaryotic. 

20 The term "secreted" includes a protein that is transported across or through a membrane, 

. including transport as a result of signal sequences in its amino acid sequence when it is expressed 
in a suitable host cell. "Secreted" proteins include without limitation proteins secreted wholly 
(e.g. , soluble proteins) or partially (e.g. , receptors) from the cell in which they are expressed. 
"Secreted" proteins also include without limitation proteins that are transported across the 

25 membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to include 

proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, P.A: and 

. ":. Young, P. R (1992) Cytokine 4(2): 134 -143) and factors released from damaged cells (e.g. 
Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 
16:27-55) 

30 Where desired, an expression vector may be designed to contain a "signal or leader 

sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in the 

35 art as stringent. Stringent conditions can include highly stringent conditions (i.e., hybridization 
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_ to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0. 1% SDS at 42°C). Other exemplary hybridization conditions are 
described herein in the examples. _ 
5 In instances of hybridization of deoxy oligonucleotides, additional exemplary stringent 

hybridization conditions include washing in 6X SSC/0. 05% sodium pyrophosphate at 37°C (for 
. 14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23-base oligonucleotides). 

As used herein, "substantially equivalent" can refer.both to nucleotide and amino acid 

1.0 sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about ~ 
3 5 % (/'. e. , the number of individual residue substitutions, additions, and/or deletions in a 

15 substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 
listed sequence by no more than 30% (70% sequence identity); in a variation of this embodiment, 

20 by no more than 25% (75% sequence identity); and in a further variation of this embodiment, by 
no more than 20% (80% sequence identity) and in a further variation of this embodiment, by no 
more than 10% (90% sequence identity) and in a further variation of this embodiment, by no 
more that 5% (95% sequence identity). Substantially equivalent, e.g., mutant, amino acid 
sequences according to the invention preferably have at least 80% sequence identity with a listed 

25 amino acid sequence, more preferably at least 85% sequence identity, more preferably at least 
90% sequence identity, more preferably at least 95% sequence identity, more preferably at least 
98% sequence identity and most preferably at- least 98% idenity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 
account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 

30 sequence has at least about 65% identity, more preferably at least about 75% identity, more 
. preferably at least about 80% identity, more preferably at least about 85% identity, more 
preferably at least about 90% identity, and most preferably at least about 95% identity, more 
preferably at least 98% and most preferably at least about 99% identity. For the purposes of the 
present invention, sequences having substantially equivalent biological activity and substantially 

35 equivalent expression characteristics are considered substantially equivalent. For the purposes of 
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determining equivalence, truncation of the mature sequence {e.g., via a mutation which creates a 
spurious stop codon) should be disregarded. Sequence identity may be determined, e.g., using 
the Jotun Hein method (Hein, J? (1 990) Methods Enzymol. 1 83 :626-645). Identity between 
sequences can also be determined by other methods known in. the art, e.g. by varying 
5 hybridization conditions. 

-. The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. 

The term "transformation" means introducing DNA into a suitable host cell so that the 
DNA is replicable, either as an. extrachromosomal element, or by chromosomal integration. The 
10 term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
, of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
15 using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The 'presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 
with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
20 marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 



4.2 NUCLEIC ACIDS OF THE INVENTION 

25 Nucleotide sequences of the invention are set forth in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954; a 
polynucleotide encoding any one of the peptide sequences of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960; and a polynucleotide comprising the nucleotide sequence encoding the 

30 mature protein coding sequence of the polypeptides of any one of SEQ ID NO: 985-1968, 2953- 
3936, 3943-3948 or 3955-3960. The polynucleotides of the present invention also include, but 
are not limited to, a polynucleotide that hybridizes under stringent conditions to (a) the 
. complement of any of the nucleotides sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954; (b) nucleotide sequences encoding any one of the amino acid sequences set forth 

35 in the Sequence Listing as SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 3955-3.960; (c) a 
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polynucleotide wMch is an allelic variaat of any polynucleotide recited above; (d) a 
polynucleotide which encodes a species homolog of any of the proteins recited above; or (e) a 
polynucleotide that encodes a polypeptide comprising a specific domain or truncation of the 
polypeptides of SEQ ID NO:98 5-1968 5 2 953-3936, 3 943-3 9 48 or 3955-3960. Domains of 
5 interest may depend on the nature of the encoded polypeptide; e.g., domains in receptor-like 
polypeptides include ligand-binding, extracellular, transmembrane,- or cytoplasmic domains, or 
combinations thereof; domains in immunoglobulin-like proteins include the variable 
irnmunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
10 domains. 

The polynucleotides of the invention include naturally occurring or wholly or partially 
synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
. region of the cDNA. 

1 5 The present invention also provides genes corresponding to the cDNA sequences disclosed 

herein. The corresponding genes can be isolated in accordance with known methods using the 
sequence information disclosed herein. Such methods include the preparation ofprobes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3' sequence can 

20 be obtained using methods known in the art. For example, full length cDNA or genomic DNA that 
correspondsto any of the polynucleotides of SEQ ED NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954 can be obtained by screening appropriate cDNA or genomic DNA libraries under suitable' 
hybridization conditions using any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954 or a portion thereof as a probe. Alternatively, the polynucleotides of SEQ ID 

25 NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 may be used as the basis for suitable primer(s) 
that allow identification and/or amplification of genes in appropriate genomic DNA or cDNA 
. libraries. 

The nucleic acid sequences of the invention can be assembled from ESTs and sequences 
(including cDN A and genomic sequences) obtained from one or more public databases, such as 
30 dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment information for the full-length 
gene. 

The polynucleotides of the invention also provide polynucleotides including nucleotide 
sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
35 according to the invention can have, e.g., at least about 65%, at least about 70%,. at least about 
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75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, and more typically at least about 90%, 91%, 92%, 93%, 94%, and even more 
typically at least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited, 
above. 

5 Included within the scope of the nucleic acid sequences of the invention are nucleic acid 

sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, or complements thereof, which 
fragment is greater than about 5 nucleotides, preferably 7 nucleotides, more preferably greater , 
than 9 nucleotides and most preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 
10 .20 nucleotides or more that are selective for (i.e. specifically hybridize to any one of the 

polynucleotides of the invention) are contemplated. Probes capable of specifically hybridizing to 
a polynucleotide can differentiate polynucleotide sequences of the invention from other 
polynucleotide sequences in the same family of genes or can differentiate human genes from 
genes of other species, and are preferably based on unique nucleotide sequences. . 
15. The sequences falling within the scope of the present invention are not limited to these 

specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparingthe sequence provided SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954, a representative fragment thereof, or a nucleotide sequence at 
. least 90% identical, preferably 95% identical, to SEQ ED NO: 1-984, 1969-2952, 3937-3942 or 
20 3949-3954 with a sequence from another isolate of the same species. Furthermore, to accommodate 
codon variability, the invention includes nucleic acid molecules coding for the same amino acid 
■ sequences as do the specific ORFs disclosed herein. In other words, in the coding region of an 
ORF, substitution of one codon for another codon that encodes the same amino acid is expressly 
contemplated. ' 
.25 The nearest neighbor or homology result for the nucleic acids of the present invention, 

_ including SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, can be obtamed by searching a 
database using an algorithm or a program. Preferably, a BLAST which stands for Basic Local 
Alignment Search Tool is used to search for local sequence alignments (Altshul, S.F. J Mol. Evol. . 
36 290-300 (1993) and Altschul S J. et al. J. Mol. Biol. 21 :403-410 (1990)). Alternatively a 
'30 . FASTA version 3 search against Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
. acid source from the desired species. 
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The invention also encompasses allelic variants of the disclosed polynucleotides or 
proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

5 The nucleic acid sequences of the invention are further directed to sequences which 

encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 

10 encoding the amino acid sequence variants are preferably constructed by mutating the 

polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g. , 

15 hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 

choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. . Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 

.20 hundred or more residues, as well as intrasequence insertions of single or multiple amino acid . 
residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 
preferably from 1 to 5 residues. Examples of terrninal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

25 In a preferred method, polynucleotides encoding the novel amino acid sequences are 

changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 

30 those of skill in the art and this technique is exemplified by publications such as, Edelman et al., 
DNA 2:183 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 

35 slightly in sequence from the corresponding region in the template DNA can generate the desired 
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amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 
5 A further technique for generating amino acid variants is the cassette mutagenesis 

technique described in Wells et al., Gene 34:3 1 5 (1 985); and other mutagenesis techniques well . 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same- or a functionally equivalent 

10 amino acid sequence may be used in the practice of the invention for the cloning and expression 
of these novel nucleic acids. - Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 

15 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for deterrnining hybridization 

20 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature . 
. protein coding sequences corresponding to any one of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954, or functional equivalents thereof, may be used to generate recombinant 
DNA molecules that direct the expression of that nucleic acid, or a functional equivalent thereof, 

25 in appropriate host cells. Also included are the cDNA inserts of any of the clones identified 
herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
. (1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 
30 nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 
35 selectable marker for the host cell. Vectors according to the invention include expression 
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vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
5 having any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954or a fragment thereof or any other polynucleotides of the invention. In one embodiment, the 
recombinant constructs of the present invention comprise a vector, such as a plasmid or viral ' 
vector, into which a nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 or a.fxagment thereof is inserted, in a forward or reverse 
.10 orientation. In the case of a vector comprising one of the ORFs of the present invention, the 

vector may further comprise regulatory sequences, including for example, a promoter, operably 
linked to the ORE. Large numbers of suitable vectors and promoters are known to those of skill 
in the art and are commercially available for generating the recombinant constructs of the present 
invention. The following vectors are provided by way of example. Bacterial: pBs, phagescript, 

15 PsiX174, pBluescript SK, pBs KS, pNHSa, pNH16a, pNH18a, pNH46a (Stratagene); pTrc99A, 
pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). Eukaryotic: pWLneo, pSV2cat, pOG44, 
PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al., 

20 Nucleic Acids Res. 19,. 4485-4490 (1991), in order to produce the protein recombinantly. Many 
suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 1 85, 537-566 (1 990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 

25 or cell in such a way that the protein is expressed by a host cell which has been transformed 
(transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 

30 lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 
kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-I. Selection of 
the appropriate vector and promoter is well within the level of ordinary, skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of E. coli- 

35 and 5. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 
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transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock, proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
5 preferably, a leader sequence capable of directing secretion of translated protein into the 

periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a . 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g. , stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 

10 sequence encoding a desired protein together with suitable translation initiation and tennination 
signals in operable reading phase with a functional promoter. The vector will comprise one. or 
more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtilis, Salmonella typhimurium and various species 

15 within the genera Pseudojnonas, Streptomyces, and Staphylococcus, although others may also be 
employed as a matter of choice. — , 

As a representative but non4imitmg example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 

20 (ATCC 3701 7). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 
Chemicals, Uppsala, Sweden) and GEM l.(Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 

25 . appropriate means (e.g. , temperature shift or chemical induction) and cells are cultured for an 
additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
■ example, as described in Fan et al, Nat. Biotech. 17:870-872 (1999), incorporated herein by 

30 reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
against the encoded polypeptide following topical adrriinistration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 
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4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949.3954, or fragments, analogs or 
5 derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence that is 

complementary to a "sense" nucleic acid encoding a protein, e.g. , complementary to the coding 
strand of a double-stranded cDNA molecule or complementary to an mRNA sequence. In • 
specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire coding . 
.10 strand, or to only a portion thereof. Nucleic acid molecules encoding fragments, homologs, 

derivatives and analogs of a protein of any of SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 
3955-3960 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID NO: 
1-984, 1969-2952, 3937-3942 or 3949-3954 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 
15 of the coding strand of a nucleotide sequence of the invention The term "coding region" refers 
to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence, of the invention The term - 
. "noncoding region" refers to 5' and 3' sequences which flank the coding region that are not : ^ 
20 translated into amino acids (i.e., also referred to as 5'. and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g. , SEQ TD 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954), antisense nucleic, acids of the invention can be 
designed according to the rules of Watson and Crick or Hoogsteen base pairing. The antisense 
nucleic acid molecule can be complementary to the entire coding region of a mRNA, but more 
25 preferably is an oligonucleotide that is antisense to only a portion of the coding or noncoding 
region of a mRNA. For example, the antisense oligonucleotide can be complementary to the 
. region surrounding the translation start site of a mRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic 
acid of the invention can be constructed using chemical synthesis or enzymatic ligation reactions 
30 using procedures known in the art. For example, an antisense nucleic acid (e.g., an antisense 
oligonucleotide) can be chemically synthesized using naturally occurring nucleotides or 
variously modified nucleotides designed to increase the biological stability of the molecules or to 
. increase the physical stability of the duplex formed between the antisense and sense nucleic 
acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 
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Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carb6xymethylarninomethyluracil 3 dihydrouracil, beta-D-galactosylqueosine, 
5 mosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimemylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyarrunomethyl-2-thiouracil, 
/ beta-D-mannosylqueosine , 5 '-methoxycarboxymethyluracil, 5-methoxyuracil , 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
10 queosine, 2-thiocytosine, 5-memyl-2-thiouracil, 2-tbiouracil, 4-thiouracil, 5-methyluracil, 

uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine: Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (/. e. , RNA transcribed from the 

15 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or . 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 

20 . protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 

conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of adrninistration of antisense . 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 

25 . antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic adrninistration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 

30 the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 
control of a strong pol II or pol HI promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid molecule. An ct-anomeric nucleic acid molecule forms specific 

35 double-stranded hybrids with complementary RNA in which, contrary to the usual (3-units, the 
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strands run parallel to each other (Gaultier et al. (19.87) Nucleic Acids Res 15: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2'-o-methylribonucleotide (Inoue et al. 
(1987) Nucleic Acids Res 15: 6131-61.48) or a chimeric RNA -DNA analogue (Inoue et al. (1987) 
FEBS Lett 215: 327-330). 

5 

4.4 RIBOZYMES AND PNA MOIETIES 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
•single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 

10 Thus, ribozymes {e.g., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 

Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
designed based upon the nucleotide sequence of a DNA disclosed herein (i.e., SEQ ED NO: 1- 
.984, 1969-2952, 3937-3942 or 3949-3954). For example, a derivative of a Tetrahymena L-l 9 
.15 IVS RNA can be constructed in which the nucleotide sequence of the active site is 

complementary to the nucleotide sequence to be cleaved in a SECX-encoding mRNA. See, e.g., 
Cech et at. U.S. Pat. No. 4,987,071 ; and Cech et al. U.S. Pat. No. 5, 1 1 6,742. Alternatively, 
SECX mRNA can be used to select a catalytic RNA having a specific ribonuclease activity from 
a pool of RNA molecules. See, e.g., Bartel er a/., (1993) Science 261:141 1-1418. 

20 Alternatively, gene expression can be inhibited by targeting nucleotide sequences 

complementary to the regulatory region (e.g. , promoter and/or enhancers) to. form triple helical 
structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helene. et al. (1992) Ann. N. Y. Acad. Sci. 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

25 • In various embodiments, the nucleic acids of the invention can be modified at the base 

moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
. acids can be modified to generate peptide nucleic acids (see Hyrup et al. (1996) Bioorg Med 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 
. 30 niimics, e.g. , DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et al. (1996) above; 

35 Perry-O'Keefeera/. (1 996) PNAS 93 : 14670-675. 
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PNAs of the invention can be used in therapeutic and diagnostic applications. For 

example, PNAs can be used-as antisense or antigene agents for sequence-specific modulation of. 

gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. . 

PNAs of the invention can also be used, e.g. , in the analysis of single base pair mutations in a 

5 gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 

combination with other enzymes, e.g. , SI nucleases (Hyrup B, (1996) above); or as probes or 

primers for DNA sequence and hybridization (Hyrup et al. (1 996), above; Perry-O'Keefe (1996), 

■ above). 

In another embodiment, PNAs of the invention can be modified, e : g. , to enhance their 

1 0 stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
; combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 

1 5 portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn er a/. (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesi2ed on a solid support using standard 

20 phosphorarnidite coupling chemistry, and modified nucleoside analogs, e.g., 

5'-(4-memoxytrityl)ammo-5'-deoxy-mymidine phosphorarnidite, can be used between the PNA 
and the 5' end of DNA (Mag et al. (1 989) Nucl Acid Resll: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a. 5' PNA segment and a 3' 
DNA segment (Finn et al. (1 996) above). Alternatively, chimeric molecules can be synthesized 

25 with a 5' DNA segment and a 3' PNA segment. See, Petersen et al. (1975) Bioorg Med Chem 
LettS: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g. , for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et al, 1989, Proc. Natl. Acad. Sci. U.S.A. 86:6553-6556; 
30 Lemaitre et al., 1 987, Proc. Natl. Acad. Sci. 84:648-652; PCT Publication No. W088/098 1 0) or 
the blood-brain barrier (see, e.g. , PCT Publication No. W089/1 0134). In addition, 
oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al., 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res. 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
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peptide, a hybridization, triggered cross-linking agent, a transport agent, a hybridi2a.tion-triggered 

cleavage agent, etc. 



4.5 HOSTS 

5 The present invention further provides host cells genetically engineered to contain the 

polynucleotides of the invention. . For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
methods. The present invention still further provides host cells genetically engineered to express 
. the polynucleotides of the invention, wherein such polynucleotides are in operative association 

1 0 with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 

1 5 naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. WO91/09955. It is also contemplated that, in addition to heterologous promoter 

20 DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 

encodes carbamyl phosphate synthase, aspartate transcarbarnylase, and.dihydroorotase). and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

25 The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 

eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et al., Basic Methods in Molecular Biology (1 986)). The host cells containing one of the 

30 polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the present 
invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells* Cv-1 cell, 

35 COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. subtilis. 
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The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
5 RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
York (1989), the disclosure of which is hereby incorporated by reference. '. 

Various mammalian cell culture systems can also be employed to express recombinant 

10 protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by. Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the CI 27, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3. 
cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 

15 from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 

HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 

20 SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced, 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 

25 Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 
agents. . 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
30 or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 

Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 
strains include Escherichia coli, Bacillus subtilis, Salmonella typhimurium, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
35 may be necessary to modify the protein produced therein, for example by phosphorylation or 
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glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 

5 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 
gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 
regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 

10 negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, mKNA stability elements, splice 
sites, leader sequences for enhancing or modifying transport or secretion properties of the 

15 protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the " 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
. enhancer or both upstream of a gene. Alternatively, the "targeting event may be a simple deletion 
■20 of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 
\ Alternatively, the targeting event may replace an existing element; for example, a tissueTspecific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 
the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 
25 the use of one or more selectable marker genes that are contiguous with the targeting DNA 

allowing for the selection of cells in which the exogenous DNA has integrated into the host cell . 
genome. The identification of the targeting event may also be facilitated by the use of one or 
more marker genes exhibiting the property of negative selection, such mat the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 
30 selectable marker flanks the targeting sequence, and such that a correct homologous 

recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useful for this purpose include the 
Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xantMne-guanine 
phosphoribbsyl-transferase (gpt) gene. 
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The gene targeting or gene activation techniques which can be used in accordance with 

this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to - 

Chappel; U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. 

PCT/US92/09627 (WO93/09222) by Selden et al.; and International Application No. 

5 PCT7US90/06436 (WO91/06667) by Skoultchi et al., each of which is incorporated by reference . 

herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

10 comprising: the amino acid sequences set forth as any one of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960 or an amino acid sequence encoded by any one of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or the corresponding full 
length or mature protein. Polypeptides of the invention also include polypeptides preferably with 
biological or immunological activity that are encoded by: (a) a polynucleotide having any one of 

15 the nucleotide sequences set forth in SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or 
(b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 985- 
1968, 2953-3936, 3943-3948 or 3955-3960 or (c) polynucleotides that hybridize to the 
; complement of the polynucleotides of either (a) or (b) under stringent hybridization conditions. 
The invention also provides biologically active or immunologically active variants of any of the 

20 amino acid sequences set forth as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960 
Or the corresponding full length or mature protein; and "substantial equivalents" thereof (e.g., at 
. least about 65%, at least about 70%, at least about 75%, at least about 80%, 81%, 82%, 83%, 
84%, more typically at least about 85%, 86%, 87%, 88%, 89%, and more typically at least about 
90%, 91%>, 92%, 93%, 94%, and even more typically at least about 95%, 96%, 97%, 98%, 99%, 

25 sequence identity that retain biological activity. Polypeptides encoded by allelic variants may 
have a similar, increased, or decreased activity compared to polypeptides comprising SEQ ID 
. NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may - 

30 be in linear form or they may be cyclized using known.methods, for example, as described in H. 
U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al., J. Amer. 
Chem. Soc. 1 1 4, 9245-9253 (1 992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 
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The present invention also provides both full-length and mature forms (for example, 

without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 

sequence is identified in the sequence listing by translation of the disclosed, nucleotide 

sequences. The mature form of such protein may be obtained by expression of a full-length 

5 ' polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 
proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are fully secreted from the cell in which they are expressed. 

10 Protein compositions of the present invention may further comprise an acceptable carrier, 

such as a hydrophilic, e.g., pharrhaceutically acceptable, carrier. 

The.present invention further provides isolated polypeptides encoded by the nucleic acid 
fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant" is intended nucleotide fragments which differ from a 

15 nucleic acid fragment of the present invention (e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 
acid fragments of the present invention are the ORFs that encode proteins. 

A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At me simplest level, me amino acid 

20 sequence can be synthesized using commercially available peptide synthesizers. The 

synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 

25 example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 
therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 

30 : cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does hot produce or 
which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 

35 or proteins of the present invention. 
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The invention also relates to methods for producing a polypeptide comprising growing a 
culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
5 expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 
culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 
10 In an alternative method, the polypeptide or protein is purified from bacterial cells which 

naturally produce the polypeptide or protein. One skilled in the art can readily follow known 
methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 
15 and immuno-affinity chromatography. See, e.g. , Scopes, Protein Purification: Principles and 
Practice, Springer- Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 
■ Manual; Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
retain biological/immunological activity include fragments comprising greater than about 100 
. amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 
20 . domains. ■ 

The purified polypeptides can be used in in vitro binding assays which are well known in 
the art to identify molecules which bind to the polypeptides. These molecules include but are hot 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 
25 activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
. molecules are titrated into a plurality of cell cultures or animals and then tested for either 
cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides, 
may be complexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 
30 cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 

. specificity of the binding molecule for SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955- 
3960. 

The protein of the invention may also be expressed as a product of transgenic animals, 
e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
35 by somatic or germ cells containing a nucleotide sequence encoding the protein. 

30 
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The proteins provided herein also include proteins characterized by amino acid sequences 

similar to those of purified proteins but into which modification are naturally provided or 

deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 

made by those skilled in the art using known techniques. Modifications of interest in the protein 

. 5 sequences may include the alteration, substitution, replacement, insertion or deletion of a 

selected amino, acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 
molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well known to those skilled in the art (see, e.g., U.S. Pat. No. 4,518,584). Preferably, such 

10 . alteration, substitution, replacement, insertion or deletion retains the desired activity of the . 

protein. Regions of the protein that are important for the protein function can be determined by . 
various methods known in the art including" the alamne-scanning method which involved 
systematic substitution of single or strings of amino acids with alanine, followed . by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 

15 importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. ' 

Other fragments and derivatives of the sequences of proteins which would be expected to 
retain protein activity in whole or in part and are useful for screening or. other immunological 
methodologies may also be easily made by those skilled in the art given the disclosures herein.. 

20 Such modifications are encompassed by the present invention. 

The protein may also be produced by operably finking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
. an insect expression system. Materials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S.A. 

25 (the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 
invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 

30 . culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture (z. e. , from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 

35 heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
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hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or irnniunoaffinity chromatography. 

Alternatively, the protein of the invention may also be expressed in a form which will 
facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
5 maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially, available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, N.J.) and Invitrogen, 
respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG® ") is commercially 
10 available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 
aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
15 homogeneous isolated recombinant protein. The protein thus purified is substantially free of 

other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 

The polypeptides of the invention include analogs (Variants). This embraces fragments, 
as well as peptides in which one or more arnino acids has been deleted, inserted, or substituted. . 

20 Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 

modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
another moiety or moieties, e.g., targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 

25 provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, . 
antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
as receptor and ligands expressed on pancreatic of immune cells. Other moieties which may be. 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, a2athioprine, CD3 antibodies and 

30 ' steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 
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Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Devereux, J., et al., Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 

5 University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et al., Nucleic Acids Res. • 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et. al., J. Comp. 
Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 

1 0 (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1 998), herein incorporated by 
. reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 1 57, pp. 
.1 05-3 1 (1 982), incorporated herein by reference). The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 

15 Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 

protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
another polypeptide. Within a fusion protein the polypeptide according to the invention can 

20. correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 

25 polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 
C -terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to . 
the invention operably linked to the extracellular domain of a second protein. 
In another embodiment, the fusion protein is a GST-fusion protein in which the polypeptide 
30 sequences of the invention are fused to the C-terminus of the GST (i.e., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
the polypeptide sequences according to the invention, comprise one or more domains, fused to 
sequences derived from a member of the immunoglobulin protein family. The immunoglobulin 
35 fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
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administered to a subject to inhibit an interaction between a ligand and a protein of the invention 
on the surface of a cell, to thereby suppress signal transduction in vivo. The immunoglobulin 
fusion proteins can be used to affect the bioavailability of a cognate ligand. Inhibition of the 
ligand/protein interaction may be useful therapeutically for both, the treatment of proliferative 
5 and differentiative disorders, e.g., cancer as well as modulating (e.g., promoting or inhibiting) 
cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce antibodies in a subject, to purify ligands, and in screening assays to 
identify molecules that inhibit, the interaction of a polypeptide of the invention with a ligand. 
A chimeric or fusion protein of the invention can be produced by standard recombinant 
10 DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g. , by employing 
blunt-ended or stagger-ended tennini for ligation, restriction enzyme digestion to provide for 
, appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to . 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 
15 be synthesized by conventional techniques including automated DNA synthesizers. 

, Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
example, Ausubel et al. (eds.) CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & 
20 Sons, 1 992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the protein of the invention. 

25 4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the .polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 

30 appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedrnann, Science, 244: 1275-128 1 (1989); Verma, Scientific 

35 American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
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the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 
artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
5 activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 

Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

1 0 Other methods inhibiting expression of a protein include the introduction of antisense 

molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides ofthe present invention can be 
inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

1 5 The present invention still further provides cells genetically engineered in vivo to express the 

polynucleotides ofthe invention, wherein such polynucleotides are in operative association with a 

' . . - regulatory sequence heterologous to the host.cell which drives expression of the polynucleotides in 
the cell. These methods can be used to increase or decrease the expression ofthe polynucleotides of 
the present invention. - 

20 Knowledge of DNA sequences provided by the invention allows for modification of cells to 

. permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g., by 
homologous recombination) to provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter, with all or part of a heterologous promoter so that the cells 
express the protein at higher levels . The heterologous promoter is inserted in such a manner that it is 

25 operatively linked to'the desired protein encoding sequences. See, for example, PCT International 
PublicationNo. WO 94/12650, PCT InternationalPublicationNo. WO 92/20808, and PCT 
International Publication No. WO 91/09955. It is also contemplated that, in addition to heterologous, 
promoter DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 

30 intronDNAmay be inserted along with the heterologous promoter DNA. If linked-to the desired . 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 
co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 

3 5 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
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be replaced by homologous recombination. As described herein, gene targeting can be used to 
replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene ~ 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachmentregions, negative 
5 regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations . 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
protein produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include poly adenylation signals, mRNA stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 

10 which alter or improve the function or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
under the control of the new regulatory sequence, e. g., inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 

15 targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
added, mall cases, the idenuTicationofthe targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DN A, alio wing for the selection 

20 of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such mat the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 

25 not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus mymidine kinase (TK) gene or the bacterial 
xanlhine-guanine phosphoribosyl-transferase(gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S . Patent No. 5,272,07 1 to Chappel; 
. 30 U.S. PatentNo. 5,578,461 to Sherwinet al.; IntemationalApphcationNo. PCT/US92/09627 
(WO93/09222) by Selden et al.; and International Application No. PCT/US90/06436 
(W09 1/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 



36 



WO 01/57190 ■ PCi/USO 1/04098 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
5 control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
.10 processes, and preferably in disease states. Transgenic anim als are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S . Patent No 5,489,743 and PCT 
Publication No. W094/28 122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or .part of a promoter of the 
15. polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
. .recombination methods described above. Activation can be achieved by supplementing or even 
. , replacing the homologous promoter to provide for increased protein expression. The homologous 
promoter can be supplemented by insertion of one or more heterologous enhancer elements 
.20 known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e:g., homologous recombination or knock out strategies, of animals that fail to express 
polypeptides of the invention or that express a variant polypeptide. Such ammals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 
25 . polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
30 control of exogenous or endogenous promoter elements, are known as transgenic animals.- 

Animals in which an endogenous gene has been inactivated by homologous recombination are 
. referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 
35 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
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identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28 122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
5 invention promoter is either activated or inactivated to alter the levelof expression of the 

polypeptides of the invention. Ihactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
homologous promoter to provide for increased protein expression. The homologous promoter 
. can be supplemented by insertion of one or more heterologous enhancer elements known to 
10 confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one or 
more of the uses or biological activities (including those associated with assays cited herein) 

15 identified herein. Uses or activities described for proteins of the present invention may be 

provided by adniinistration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology will dictate whether the 
polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 

20 inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention" include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 

25 target gene products, either at the level of target gene/protein expression or target protein 

activity. Such modulators include polypeptides, analogs, (variants), including fragments and • 
fusion proteins, antibodies and other binding proteins; chemical compounds that, directly or 
indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 

30 helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 
or in one of the other physiological pathways described herein. 

35 4.i0.1 RESEARCH USES AND UTTLITD2S 
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The polynucleotides provided by the present invention can be used by the research . 
community for various purposes. The polynucleotides can be used to express recombinant 
protein for analysis, characterization or therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
5 tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare .with endogenous DNA sequences in patients to identify potential genetic 
disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 

10 sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 
an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 
polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for. 

15 example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al., Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 
the binding interaction. 

The polypeptides provided by the present invention can similarly be used in assays to 

20 determine biological activity, including in a panel of multiple proteins for high-throughput 
; screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 

25 development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as' research products. 

30 Methods for performing the uses listed above are well known to those skilled in the art. 

References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 

35 
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4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
5 such cases the polypeptide or polynucleotide of the invention'can be added to the feed of a 

particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
. polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 

10 

4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
. proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 
15 activity or may induce production of other cytokines in certain cell populations. A 

polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
; protein factors discovered to date, including all known cytokines, have exhibited activity in one 
or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
confirmation of cytokine activity. The activity of therapeutic compositions of the present 
20 invention is evidenced by any one of a number of routine factor dependent cell proliferation 
. assays for cell lines including, without limitation, 32D, DA2, DAl'G, T10, B9, B9/1 1 , BaF3, 
. MC9/G, M+(preBM+),2E8,RB5,DAl, 123, T1165, HT2, CTLL2, TF-1, Mo7e, CMK, ' 
HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include without limitation those described 
25 in: Current Protocols in Immunology, Ed by I E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Pubhshing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Bertagnolli et al., J. Immunol. . 
145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 
30 et al., I. Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 
Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
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and human mterleukin-y, Schreiber, R D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
include, without limitation, those described in: Measurement of Human and Murine Interleukin 2. 

5 and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 

Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries et al., J. Exp. Med. 173:1205-121 1, 1991; Moreau et al., Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938,. 1983; Measurement of mouse 
and human mterleukin 6—Nordan, R In Current Protocols in Immunology. J. E. Coligan eds. Vol 

10 1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 

U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 11 -Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1991; Measurement of mouse and human Interleukin ' 
9— Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 

15 J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among ; others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without Umitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. Shevach, W Strober, 

20 Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3 ? In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger et al., Eur: J. Immun. 1 1:405-41 1, 1981; Takai et al., J. Immunol. 
137:3494-3500, 1986; Takai et al,, J. Immunol. 140:508-512, 1988. 

25 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 
30 germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
1 ex vivo is expected to maintain and expand cell populations in a totipotential or pluripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 
.35 proteins which currently must be obtained from non-human sources or donors, implantation of 
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cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 

tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 

cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 

for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

5 It is contemplated that multiple different exogenous growth factors and/or cytokines may. 

be administered in combination with the polypeptide of the invention to achieve the desired 
effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 
specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Flt- 
3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 

10 inflammatory protein 1 -alpha (MIP-1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic fibroblast 
growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells in culture will facilitate the production of large quantities of mature cells. Techniques 

15 . for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
.proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 

20 layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

. Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
autocrine expression of the polypeptide of the invention. This will allow for generation of 

25 undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 
identification of differentially expressed genes in stem cell populations that regulate stem cell 

30 proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 
used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 

35 genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
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of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 
the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
5 to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
cell type from undifferentiated stem cell populations involves the use of a cell-type specific 
10 promoter driving a selectable marker. The selectable marker, allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et al., Differentiation, 48: 173-182, (1991); Klug et al., J. Clin. Invest., 98(1): 216-224, (1998)) 
- . or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et al., 

Academic Press (1997)). Alternatively, directed differentiation of stem cells can be 
1 5 accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vit?-o cultures of stem cells can be used to determine if the polypeptide of the invention 

t 

exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 
20 sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
. . layer, as described by Thompson et al. Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
proliferation is determined by colony formation on semi-solid support e.g. as described by 
' 25 Bernstein et al., Blood, 77: 23 16-2321 (1991). 

4.10.5 HEMATOPOEESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

30 biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating utility, 
for example, in treating various anemias or for use in conjunction with irradiation/chemotherapy 
to stimulate the production of erythroid precursors and/or erythroid cells; in supporting the 

35 growth and proliferation of myeloid cells such as granulocytes and monocytes/macrophages (i.e., 
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traditional CSF activity) useful, for example, in conjunction with chemotherapy to prevent or 

treat consequent myelo-suppression; in supporting the growth and proliferation of 

megakaryocytes and consequently of platelets thereby allowing prevention or treatment of 

various platelet disorders such as thrombocytopenia, and generally for use in place of or 

5 complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 

hematopoietic stem cells which axe capable of maturing to any and all of the above-mentioned 

hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 

those usually treated with transplantation, including, without limitation, aplastic anemia and 

paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 

10 post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 

transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 

as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

Suitable assays for proliferation and differentiation of various hematopoietic lines are 

15 cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
pro teins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et al., Molecular 
and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993.. 

20 Assays for stem cell survival and differentiation (which will identify, among others, 

proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 

25 with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Cells. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1 994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 

30 stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 

Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

35 4.10.6 TISSUE GROWTH ACTIVITY 
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A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of bums, incisions and ulcers. 

A polypeptide of the present invention which induces cartilage and/or bone growth in 
5 circumstances where bone is not normally formed, has application, in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 
artificial joints. De novo bone formation induced by an osteogenic agent contributes to the repair 
10 of congenital, trauma induced, or oncologic resection induced craniofacial defects, and also is 
useful in cosmetic plastic surgery, 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 
bone-fonning cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
15 . periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 

Another category of tissue regeneration activity that may involve the polypeptide of the 

20 present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 

other tissue formation in circumstances where such tissue is not normally formed, has application 
in the healing of tendon or ligament tears, deformities and other tendon or ligament defects in 
humans and other animals. Such a preparation employing a tendon/ligament-like tissue inducing 
protein may have prophylactic use in preventing damage to tendon or ligament tissue, as well as 

25 use in the improved fixation of tendon or ligament to bone or other tissues, and in repairing 

defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation induced by 
a composition of the present invention contributes to the repair of congenital, trauma induced, or 
other tendon or ligament defects of other origin, and is also useful in cosmetic plastic surgery for 
attachment or repair of tendons or ligaments. The compositions of the present invention may 

30 provide environment to attract tendon- or ligament-fonning cells, stimulate growth of tendon- or 
ligament-forming cells, induce differentiation of progenitors of tendon- or ligament-forming 
cells, or induce growth of tendon/ligament cells or progenitors ex vivo for return in vivo to effect 
tissue repair. The compositions of the invention may also be useful in the treatment of tendinitis, 
carpal tunnel syndrome and other tendon or ligament defects. The compositions may also include 

35 an appropriate matrix and/or sequestering agent as a carrier as is well known in the art. 
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The compositions of the present invention may also be useful for proliferation of neural 

cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 

nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, "which 

involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 

5 composition may be used in the treatment of diseases of the peripheral nervous system, such as 

• peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 

system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic . 

lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 

accordance with the present invention include mechanical and traumatic disorders, such as spinal 

10 cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 

resulting from chemotherapy or other medical therapies may also be treatable using a 

composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 

non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 

15 insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 

regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 

kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 

endothehum) tissue, or for promoting the growth of cells comprising such tissues. Part of the 

20 desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 

to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 

regeneration and treatment of lung or liver fibrosis, reperfusion injury in various tissues, and 

conditions resulting from systemic cytokine damage. 

25 A composition of the present invention may also be useful for promoting or irihibiting 

differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 

growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 

30 International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International Patent 

Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 

WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 

Epidermal Wound Healing, pps. 71-1 12 (Maibach, H. I. and Rovee, D. T., eds.), Year Book 
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Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84(1978). 

4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

.5 A polypeptide of the present invention may also exhibit immune stimulating or immune 

suppressing activity, mcluding without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 
protein may be meful .in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCTD)), e.g., in regulating (up or down) growth and 

10 proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 
specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 
treatable using a protein of the present invention, mcluding infections by HTV, hepatitis viruses, 

15 herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 

20 rheumatoid arthritis, autoimmune pulmonary inflammation, GuiUam-Barre syndrome, 

autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 

25 venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
Stevens-Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 

30. suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125: 59-66, 
1998), skin prick test (Hoffmann et al., Allergy 54: 446-54, 1999), guinea pig skin sensitization 
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test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). - 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number. of ways. Down regulation may be in the form of inhibiting or blocking an 
5 immune response already in progress or may involve preventing the induction of ah immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 

10 in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 
of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 

15 limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful ^ situations of tissue, skin and ; 
organ transplantation and in graft-versus-host disease (GVHD). For example, blockage of T cell 
function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue :. 
. . transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 

20 followed by an immune reaction that destroys the transplant. The aaministration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be sufficient 
to anergize the T cells, thereby inducing tolerance in a subject Induction of long-term tolerance 
. by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 

25 of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 

30 rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:11102-11105 
(1 992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 

35 compositions of the invention on the development of that disease. . 
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Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 
reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
5 reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T. 
. cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 
. long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 
10 autoimmune disorders can be determined using a number of well-characterized anim al models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 
collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 
myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 
15 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
responses may be in the form of enhancing an existing immune response or eliciting an initial . 
immune response. For example, enhancing an immune response may be useful in cases of viral 

20. infection, including systemic viral diseases such as influenza, the common cold, and encephalitis. 
Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 

25 patient. Another method of enhancing anti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 
invention as described herein such that the cells express all or a portion'of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

30 " A polypeptide of the present invention, may provide/the necessary stimulation signal to T 

cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding' all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 

35 MHC class I alpha chain protein and P2 microglobulin protein or an MHC class II alpha chain 
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protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 

proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 

with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 

cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 

5 an antisense construct which blocks expression of an MHC class II associated protein, such as 

the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 

of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 

tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 

subject may be sufficient to overcome tumor-specific tolerance in the subject. 

10 The activity of a protein of the invention may , among other means, be measured by the 

following methods: -•' . 

Suitable assays for thymocyte or splenocyte cytotoxicity mclude, wimout lirnitation, 

those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D- 

H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 

15 Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3. 1-3.19; 

• Chapter 7, Immunologic studies in Humans); Herrmann et al, Proc. Natl. Acad. Sci. USA 

78:2488-2492, 1981; Herrmann et al, I. Immunol. 128:1968-1974, 1982; Handaet al., J. 

' Immunol. 135:1564-1572, 1985; Takai et al., I. Immunol. 137:3494-3500, 1986; Talcai et al., J. 

: Immunol. 140:508-512, 1988; Bowman et al., J. Virology 61:1992-1998; Bertagnolli et al.,. 

.20 Cellular Immunology 133:327-341, 1991; Brown etal,, J.Tmmunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent hnmunoglobulin responses and isotype switching (which 

will identify, among others, proteins that modulate T-cell dependent antibody responses and that 

affect Thl/Th2 profiles) include, without lirnitation, those described, in: Maliszewski, J. 

. Immunol. 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 

25 Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 

pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

. Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 

that generate predominantly Thl and CTL responses) include, without lirnitation, those described 

in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 

30 M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 

In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 

Humans); Takai et al., J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 

19.88; Bertagnolli et al., J. Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed by- 

35 dendritic cells that activate naive T-cells) include, without umitation, those described in: Guery 
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et al., J. Immunol. 134:536-544, 1995; Inaba et al., Journal of Experimental Medicine 
. 173:549-559, 1991; Macatoniaet al., Journal of Immunology 154:5071-5079, 1995; Porgador et 
al., Journal of Experimental Medicine 1 82:255-260, .1995; Nair et al., Journal of Virology 
67:4062-4069, 1 993; Huang et al., Science 264:961-965, 1994; Macatonia et al., Journal of 
5 , Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
. 94:797-807, 1994; and Inaba et al., Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Parzynkiewicz et al., Cytometry . 
10 13:795-808, 1992; Gorczyca et al., Leukemia 7:659-670, 1993; Gorczyca et al,, Cancer Research 
53:1945-1951, 1993; Itoh et al., Cell 66:233-243, .1991; Zacharchukf Journal of Immunology 
145:4037-4045, 1990; Zamai et al., Cytometry 14:891-897, 1993; Gorczyca et al., International '. 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
. 15 include, without limitation, those described in: Anticaet al., Blood 84:111-117, 1994; Fine et al., 
. Cellular Immunology 155:11 1-122, 1994; Galy et al., Blood 85:2770-2778, 1995; Told et al., 
Proc. Nat. Acad Sci. USA 88:7548-7551, 1991. 

4.10.8 ACTIVIN/INHIBIN ACTIVITY 

20 A polypeptide of the present invention may also exhibit activin- or inhibin-related 

activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, . 

25 , alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive ' 
based on the ability of inhibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin. group, may be useful as 

30 a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat. No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 

r 

animals such as, but not limited to, cows, sheep and pigs. 
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The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. .. 

. Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
. al., Endocrinology 91:562-572, 1972; Ling et al., Nature 321:779-782, 1986; Vale et al., Nature 
5 - 321:776-779, 1986; Mason etal., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 

4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 

10 activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies/binding partners, or 

1 5 modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites, of infection may result in improved 
immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 

20 stimulate, directly or indirectly, the directed orientation or movement of such cell population. 

Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of me invention can be used in the following: 

25 Assays for chemotactic activity (which will identify proteins that induce or prevent 

chemotaxis) consist of assays that measure the ability of a protein to induce the migration of cells 
across a membrane as well as the ability of a protein to induce the adhesion of one cell . 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those, described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 

30 M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
■6.12.1-6.12.28; Taub et al. J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 
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4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
5 hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 
10 Therapeutic compositions of the invention can be used in the following: 

Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:13 1-140, 1986; Burdick et al., Thrombosis Res. 
• 45:413-4.19, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
. 35:467-474, 1988. 

15 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 

20 example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

25 Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 

inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 

30 cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 

35 associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
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bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 

carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

kidney cancers including renal cell carcinoma, brain cancers including mtrinsic brain tumors, 

neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 

5 . nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 

tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 

hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (includuig 

inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 

10 administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

1 5 The composition can also be administered in therapeutically effective amounts as a . 

portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 
acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 
. 20 with the polypeptide or modulator of the invention include: Actinomycin D, Ammoglutethimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarahine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
Daunorubicin HQ, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (VI 6-21 3), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, 

25 Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, MecMoretharnine HC1 (nitrogen mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, Octreotide, Plicamycin, Procarbazine HC1,. 
Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, - 

30 Semustine, Teniposide, and Vindesine sulfate. . 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. . 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 

35 effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 
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In vitro models can be used to determine the effective doses of the polypeptide of the 

invention as a potential cancer treatment. These in vitro models include proliferation assays of 

cultured tumor cells, growth of cultured /tumor cells in soft agar (see Freshney, (1987) Culture of 

Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 18 and Ch 21), 

5 tumor systems in nude mice as described in Giovanella et al., J. Natl. Can. Inst., 52: 921-30 

(1 974), mobility and invasive potential of tumor cells in Boy den Chamber assays as described in 

Pilkington et al., Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 

of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 

cell migration as described in Ribatta et al., Ind. J. Dev. Biol., 40: 1 1 89-97 (1999) and Li et al., 

10 Clin. Exp. Metastasis, 17:423-9 (1999), respectively. Suitable tumor cells lines are available, . 

e.g. from American Type Tissue Culture Collection catalogs. 

4.10.12 KECEPT OR/LIG AND ACTIVITY 

A polypeptide of me present invention may also demonstrate activity as receptor, 
15 receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation,. cytokine receptors and their ligands, receptor kinases and 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
20 integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
25 interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods: . 

Suitable assays for receptor-ligand activity include without limitation those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 
30 Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et al., Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et al., J. Exp. Med. 168:1145-1156, 1988; 
Rosenstein et al., J. Exp. Med. 169:149-160 1989; Stoltenborg et al., J. Immunol. Methods 
175:59-68, 1994; Stittet al., Cell 80:661-670, 1995. 
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By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that ligand(s). Ligands may be identified 
through binding assays! affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
overlay assays, or other methods known in the art. 
5 Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 

partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 
Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 1 82 (1990) Academic 
10 Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon- 14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescarnine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

15 4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
• The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
solid support, borne on a cell surface or located intracellularly. One method of drug screening 
20 utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 

nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of complexes 
between polypeptides of the invention or fragments and the agent being tested or examine the 
25 diminution in complex formation between the novel polypeptides and an appropriate cell line, 
which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (i.e., 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 
30 comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources Of natural product libraries are microorganisms (including bacteria and 
35 fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
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screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
. review, see Science 252:63-68 (1998). 
5 Combinatorial libraries are composed of large numbers of peptides, oligonucleotides or 

organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 

10. For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin. 
Biotechndl 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et al., Mol. Biotechnol, 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 
1(1):1 14-19 (1997); Dorneret al., BioorgMed Chem, 4(5):709-15 (1996) (alkylated dipeptides). 
Identification of modulators through use of the various libraries described herein permits 

15 modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art. In brief, the molecules are titrated into a plurality , of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/cells. 

20 The binding molecules thus identified may be complexed with toxins, e.g., ricinor 

cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

25 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 

30 expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small . molecules, 

35 that modulate (/. e., increase or decrease) biological activity of a polypeptide of the invention. 
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Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 

ligands, or cocktails of ligands to two cells populations that are genetically identical except for 

the expression of the receptor of the invention: one cell population expresses the receptor of the 

invention whereas the other does not. The response of the two cell populations to the addition of 

5 . ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 

polypeptide of the invention in cells and assayed for an autocrine response to identify potential 

ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 

in the art can be used to identify binding partner polypeptides, including, (1) organic and 

inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

10 comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 

. polypeptide of the invention can be determined. For example, a chimeric protein in which the 

r - 

cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose Hgand has been identified, is produced in a host cell. The cell is then incubated 
1 5 with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 

. 20 4.10.15 ANTI-INFLAMMATORY ACTIVITY 

. Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 

25 process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic iriflammatory response syndrome (SIRS)), ischemia-reperfusion injury, 

30 endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from . 
... over production of cytokines such as TNF or IL-1 . Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 

35 limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced, shock, rheumatoid 
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arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
5 intrauterine infections. 

4.10.16 LEUKEMIAS 

Leukomas and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
10 invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic, promyelocytic, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

15 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of " 
intervention with compounds that modulate the activity of the polynucleotides and/or 
. polypeptides of the invention, and which can be treated upon thus observing an indication of 
20 therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 
25 nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which alack of oxygen in a portion of the nervous system 
30 results in neuronal injury of death, including cerebral infarction or ischemia, or spinal cord 

infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or injured 
as a result of infection, for example, by an abscess or associated with infection by human ' 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 

35 tuberculosis, syphilis; 
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(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 

• . injured as a result of a degenerative process including but not limited to degeneration associated 

with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 

sclerosis; 

5 ( v ) lesions associated with nutritional, diseases or disorders, in which a portion of the 

nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
. ■ including but not limited to, vitainin B12 deficiency, folic acid deficiency, Wernicke disease, 

tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 

caUosum), and alcoholic cerebellar degeneration; 
10 (vi) neurological lesions associated with systemic diseases including but not limited to 

diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 

sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

15 (viii) demyelinated lesions in which a portion of the nervous system is destroyed or 

injured by a demyelinating disease including but not limited [to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 

20 ... system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

25 (iii) increased production of a neuron-associated molecule in culture or in vivo, e.g., 

choline acetyltransferase or acetylcholinesterase with respect to motor, neurons; or 
(iv) decreased symptoms of neuron dysfunction in vivo. 
Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 
30 forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
. be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay> etc., 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
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assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor neuron 

conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 

invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 

5 trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 
well as other components of the nervous system, as well as disorders that selectively affect 
neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 
muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 
. muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 

10 pohomyelitis and the. post polio syndrome, and Hereditary Motorsensory Neuropathy . 
. (Charcot-Marie-Tooth Disease). 

4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following additional 
1 5 activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for.example, breast augmentation or diminution, change in bone form or shape); ." 
effecting biorhythrns or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or component(s); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression 
25 (including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunoglobulih-like activity (such 
30 as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 

4.10.19 IDENTIFICATION OF POLYMORPHISMS 



20 
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The demonstration of polymorphisms makes possible the identification of such- 
. polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
5 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflarnmation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

10 Polymorphisms can be identified in a variety of ways known in the art which all 

generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
. polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 

15 allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under, conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

20 enzymes that provide differential digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may beperformed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 

25 invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could , 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., . 
by an antibody specific to the variant sequence. 

30 4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid . 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy Appl. Immunol.,. 23: 129. 
35 Induction of the disease can be caused by a single injection, generally hltradermally, of a 
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suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CF A). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 
5 The procedure for testing the effects of the test compound would consist of mtradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the . 
test compound and subsequent treatment every other day until day 24. At 14, 15, 18, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
1 0 would have a dramatic affect on the swelling -of the joints as measured by a decrease of the 
arthritis score. • 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
15 other binding partners or modulators including antisense polynucleotides) of the invention have 
. .numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. : 



4.11.1 EXAMPLE 

20 One embodiment of the invention is the administration of an effective amount of the 

polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 

25 : polypeptides or other composition of the invention will normally be determined by the 

prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 1 
administered per dose will be in the range of about O.Olug/kg to 100 mg/kg of body weight, with 
the preferred dose being about 0.1|ig/kg to 10 mg/kg of patient body weight. For parenteral . 

30 . administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 
additives that maintain the isotonicity and stability of the polypeptide or other.active ingredient. 

35 The preparation ;of such solutions is within the skill of the art. 
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4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

A protein or other composition . of the present invention (from whatever source derived, 
5 . including without limitation from recombinant and non-recombinant sources and including 

antibodies and other binding partners of the polypeptides of the invention) may be .adininistered : 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
: may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, . 

10 fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, .or other hematopoietic factors such as 

15 . M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, EL-6, IL-7, IL-8, IL-9, IL-10, IL-1 1, EL-12, 
IL-13, IL-14, IL-1.5, IFN, TNFO, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
..factor, and erythropoietin. In further compositions, proteins _of the invention may be combined 

. with other agents beneficial to the treatment of the disease or disorder in question. These agents 
- include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 

20 factor (PDGF), transforming growth factors (TGF-oc and TGF-|3), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
treatment. Such additional factors and/or agents may be included in the pharmaceutical 

25 composition to produce a synergistic effect with protein or oilier active ingredient of the 
invention, or to. minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 

30 hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl, IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 
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As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 
5 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's-Phamiaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the ' 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 
10 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

15 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
..combination with other therapies such as treatments employing cytokines, lymphokines or other 

20 hematopoietic factors. When co- administered with one or more. cytokines, lymphokines or other 
hematopoietic factors, protein or other active ingredient of the present invention maylbe 
aclministered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 

25 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12.1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal,.transmucosal, or 
30 intestinal administration; parenteral delivery, mcludmg mtramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a- variety of conventional ways, such as oral 
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ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
. or intravenous injection. Intravenous administration to the patient is preferred.. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often in 
5 a depot or sustained release formulation. In order to prevent the scarring process frequently 
occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will, be targeted to and taken up selectively by the 
10 afflicted tissue. 

The polypeptides of the invention are administered, by any route that delivers an effective, 
dosage to the desired site of action. The deterrnination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
.15 ranges for the polypeptides of the invention can be extrapolated from these dosages or from 

similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 

4.12.2 COMPOSITIONS/FORMULATIONS 

20 Pharmaceutical compositions for use in accordance with the present invention thus may 

be formulated in a conventional manner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutically. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g. , by means of conventional mixing, ' 

25 dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 

lyophilizing processes. Proper formulation is dependent upon the route of adrninistration chosen. 
When a therapeutically effective amount of protein or other active. ingredient of the present 
invention is administered orally, protein or other active ingredient.of the present invention will 
be in the form of a tablet, capsule, powder, solution or elixir. When administered in tablet form, 

30 the pharmaceutical composition of the invention may additionally contain a solid carrier such as . 
agelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 95% protein or 
other active ingredient of the present invention, and preferably from about 25 to 90% protein or 
other active ingredient of the present invention. When administered in liquid form, a liquid 
carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, mineral oil, 

35 soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the. 
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pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
5 about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 
10 active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
: Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 
15 other vehicle as known in the art. The pharmaceutical composition of the present invention may 
• also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous solutions, 
preferably in physiologically compatible buffers such as Hanks's solution, Ringer's solution, or 
physiological saline buffer. For transmucosal administration, penetrants appropriate to the 
20 barrier to be permeated are used in the formulation. Such penetrants are generally known in the 
art- 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 

25 liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 

' optionally grinding a resulting rnixture, and processing the mixture of granules, after adding 
suitable, auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 

30. preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
. carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 

35 - purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 
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talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 
5 Pharmaceutical preparations which can be used orally include push-fit capsules made of 

gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules. can contain the active ingredients in adrmxture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 

10 suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal adrmnistration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. . 

For administration by inhalation, the compounds for use according to the present 

15 invention are conveniently delivered in .the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 
dichlorodifiuoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. Capsules and cartridges of, e.g. , gelatin for use in . 

20 an inhaler or insufflator may be formulated containing a powder mix of the compound and a . . 

suitable powder base such as lactose or starch. The compounds may be formulated for parenteral ' 
administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 

25 emulsions in oily or aqueous vehicles, and may contain forrnulatory agents such as suspending, 
stabilizing and/or dispersing agents. 

. . ■ Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 

30 vehicles include fatty oils such as sesame oil, or synthetic fatty-acid esters, such as ethyl pleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or. 
. dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 
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solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 
5 glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting fomulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 
10 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may. be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 
15 polyethylene glycol 300, made up to volume in absolute ethanol. The VPD. co-solvent system 
. (VPD:5W) consists of VPD diluted 1 :1 with a 5% dextrose in water solution. This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic . 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 
20 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycofmay be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other ■ 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 
25 known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dixnethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 
3.0 skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 1.00 days. Depending on the chemical nature and the . 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 
35 or excipients. Examples of such carriers or excipients include but are not limited to calcium 
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carbonate, calcium, phosphate, various sugars, starches, cellulose derivatives, gelatin, and 

polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 

provided as salts with phannaceutically compatible counter ions. Such pharmaceutically 

acceptable base addition salts are those salts which retain the biological effectiveness and 

5 properties of the free acids and which are obtained by reaction with inorganic or organic bases 

such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 

monoalkylamine, dibasic arnino acids, sodium acetate, potassium benzoate, triethanol amine and 

the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 

10 . protein(s) or other active ingredient(s) of present invention along with protein or peptide 

antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 

15 those encoded by class I and class II MHC genes on host, cells will serve to present the peptide . 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on. B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 

20 pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 
which protein of the present invention-is combined, in addition to other pharmaceutically 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 

25 lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is witliin the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

.30 The amount of protein or other active ingredient of the present invention in the 

pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or- other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 
35 attending physician will administer low doses of protein or other active ingredient of the present 
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. invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
5 contain about 0.01 ug to about 100 mg (preferably about 0.1 ug to about 10 mg, more preferably 
about 0.1 p.g to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
, topically, systematically, or locally as an implant or device. When administered, the therapeutic 
10 composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for . 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents, other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 
15 described above, may alternatively or additionally, be administered simultaneously or 

sequentially with the composition in the methods, of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the . 
protem-containing or other active mgredieht-contaifung composition to me site of bone and/or 
v cartilage damage, providing a structure for the developing bone and cartilage and optimally 
20 capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 
25 may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 

hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 
30 duminates, or other ceramics. Matrices may be comprised of combinations of any of the above 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 
35 glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 
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In some applications, it will be useful to .utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
; the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 

5 (including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
poly (ethylene glycol), polyoxy ethylene oxide, carboxyvinyl polymer and poly(vinyl alcohol). . 

10 The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 
. total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progemtor cehs. m further . 

15 . compositions, proteins or other active ingredients of the invention may be combined with other 
. agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-a and TGF-P), and 

. insulin-like growth factor (IGF). 

20 The therapeutic compositions are also presently valuable for veterinary applications. 

Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
; patients for such treatment with proteins or other active ingredients of the present invention. The 

dosage regimen of a protem-containing pharmaceutical composition to be used in tissue 
, regeneration will be determined by the attending physician considering various factors which 

25 modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 
. damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue {e.g. , 
bone), the patient's age, sex, and diet, the severity of any infection, time of adnunistration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution and 
with inclusion of other proteins in the pharmaceutical composition. For example, the addition of 

30 other known growth factors, such as IGF I (insulin like growth factor I), to the final composition, 
may also effect the dosage. Progress can be monitored by periodic assessment of tissue/bone 
growth and/or repair, for example, X-rays, histomorphometric determinations and tetracycline 
labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
35 polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
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mammalian subject. Polynucleotides of the invention may also be administered by other known 

methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 

the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 

proteins of the present invention in order to proliferate or to produce a desired effect on or 

5 activity in such cells. Treated. cells can then be introduced in vivo for therapeutic purposes. 

4.123 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 
10 intended purpose. More specifically, a therapeutically effective amount means an amount - 
. effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well wthin the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 
15 appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating.concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC50 as deterrnined in cell culture (i.e., the concentration of 
the test compound which achieves ahal£maximal inhibition of the protein's biological activity). 
20 Such information can be used to more accurately determine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD50 (the dose lethal to 50% of the 
25 population) and the ED50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably wilhin a range 
30 of circulating concentrations that include the ED50 with little or no toxicity. The dosage may 

vary within this range depending upon the dosage form employed and the route of administration - 
utilized. The exact formulation, route of administration and dosage can be chosen by the . 
individual physician in view of the patient's condition. See, e.g., Fingl et al., 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval may be adjusted 
35 individually to provide plasma levels of the active moiety which are sufficient to maintain the 
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desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 

Dosage intervals can also be determined using MEC value. Compounds should be 
administered using a regimen which maintains plasma levels above the MEC for 10-90% of the 
time, preferably between -30-90% and most preferably between 50-90%. In cases of local 
. adrninistration or selective uptake, the effective local concentration of the drug may not be : 
related to plasma concentration. 

An exemplary dosage regimen for polypeptides or other compositions of the invention 
will be in the range of about 0.01 jJ.g/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0. 1 ug/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

The amount of composition administered will, of course, be dependent on the subject 
being treated, on the subject's age and weight, the severity of the affliction, the manner of 
ackrmiistration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 

The compositions may, if desired, be presented in a pack or dispenser device which may 
contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for aclministration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 
appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 
invention. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a b, Fab- arid F( a b')2 
. fragments, and an F a b expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another' 
by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
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such as IgGi , IgG 2 , and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 
5 portion or fragment thereof, and additionally can be used as an immunogen to generate 

antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 

10 of the full length protein, such as an amino acid sequence shown in SEQ ID NO:985, and 

encompasses an epitope thereof such that an antibody raised against the peptide fo rms a specific 
immune complex with- the full length protein or with any fragment that contains the epitope. 
Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 15 amino 
acid residues, or at least 20 arnino acid residues, or at least 30 amino acid residues. Preferred 

1 5 epitopes encompassed by the antigenic peptide are regions of the protein that are located on its 
surface; commonly these are hydrophilic regions. 

■ In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 
hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 

20 indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 
. to encode surface residues useful for targeting antibody production. As a means for targeting 
antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 
may be generated by any method well known in the art, including, for example, the Kyte 
Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g., 

25 Hopp and Woods, 1981, Proc. Nat. Acad. Sci. USA 78 : 3 824-3 828; Kyte and Doolittle 1 982, J. 
Mol. Biol. 157:105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 
fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

30 thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. , 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
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Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 



5.13.1 Polyclonal Antibodies 

5 For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

10 recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response, include, but are not 

15 limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g;, lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

20 synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
... isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 

25 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
. purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

30 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
35 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 
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binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, "such as those 
described by Kohler and Milstein, Nature. 256:495 (1 975). . In a hybridoma method, a mouse, 
5 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 
The immunizing agent will typically include the protein antigen, a fragment thereof or a fusion 
protein thereof. Generally, either peripheral blood lymphocytes are used if cells of human origin 

10 are desired, or spleen cells or lymph node cells are used if non-human mammalian sources are 
desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing . 
agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: 
Principles and Practice, Academic Press, (1986) pp. 59-103). Immortalized cell lines are usually 
transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. 

15 Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can be cultured in 
a suitable culture medium that preferably contains one or more substances that inhibit the growth 
or survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for 
the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 

20 medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 

25 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol.. 13_3_:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Techniques and Applications. Marcel Deklcer, Inc., New York, (1987) pp. 
51-63). 

30 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

35 art. The binding affinity of the monoclonal antibody can, for example, be determined by the 
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Scatchard analysis of Munson and Pollard, Anal. Biochem.. 107:220 (19801. Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
5 dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 
The monoclonal antibodies secreted by the subclones can be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for 

10 example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or 
affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 

1 5 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of me invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 

20 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 

example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 
812-13 (1994)) or by covalently j oining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 

25 polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one anu^en-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

5.13.2 Humanized Antibodies 

30 The antibodies directed against the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab,Fab', F(ab')z or other antigen- 

35 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
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immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers. (Jones et al., 
Nature, 321:522-525 (1986); Riechmann et al., Nature. 332:323-327 (1988); Verhoeyen et al., 
Science. 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
5 corresponding sequences of a human antibody. (See also U.S.. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobuhn are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

10 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. Struct. Biol.. 

15 2:593-596 (1992)). 

5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 

20 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein.. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

25 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et al., 1 983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al.,. 1 985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

30 including phage display libraries (Hoogenboom and Winter, J. Mol. Biol.. 227:381 (1991); . 
Marks et al., J. Mol. Biol.. 222:581 (1 991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immu noglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

35 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
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is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
.' 5,633,425; 5,661,016, and in Maris et al. (Bio/Technology 10. 779-783 (1992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison ( Nature 368. 812-13 (1994)); Fishwild et al,( Nature 
Biotechnology 14, 845-5 1 (1996)); Neuberger (Nature Biotechnology 14, 826 (1 996)); and 
5 Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 
10 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 
1 5 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells 
which secrete fully human immunoglobulins. The antibodies can be obtained directly from the 
animal after immunization with an immunogen of interest, as, for example, a preparation of a 
■ polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 
20 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for . 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 
25 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
', one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 

locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, . 
, the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 
30 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,9 16,77 1 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 
35 an expression vector containing a nucleotide sequence encoding a light chain into another 
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mammalian host cell, and fusing the two cells to form a-hybrid cell. The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
5 immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 

5.13.4 Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
10 . antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of Fab expression libraries (see e.g., 
Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective identification of . 
monoclonal F a b fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
15 may be produced by techniques known in the art including, but not limited to: (i) an F(ab')2 

fragment produced by pepsin digestion of an antibody molecule; (ii) an Fab fragment generated 
by reducing the disulfide bridges of an F^b-p fragment; (iii) an F a b fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. - 

20 5.13.5 Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities , is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

25. Methods for making bispecific antibodies are known in the art. Traditionally, the 

recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature . 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 

30 potential mixture of ten different antibody molecules, of which only one has the correct 

bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et al., 1991 EMBQ J., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 

35 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
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preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy r chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al.. Methods in Enzvmologv. 121 :210 (1986). . - 

According to another approach described in WO 96/270 11 , the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 
recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). . Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 
acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 
prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab') 2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 
derivatives is then reconverted to the Fab'-tbiol by reduction with mercaptoethylarnine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab')2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody.' The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 



82. 



WO 01/57190 PCT7US0 1/04098 

Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., T. Immunol. 148(5): 1547-1 553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
5 different antibodies by gene fusion. The antibody homodimers were reduced at me hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et al., Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 

10 heavy-chain variable domain (V h) connected to a light-chain variable domain (Vl) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the V H and Vl domains of one fragment are forced to pair with the complementary Vl and Vh 
domains of another fragment, thereby fonning two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 

15 reported. See. Gruber et al.. J. Immunol. 152:5368 (1994'). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al.. J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 

20 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIH (CD 1 6) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 

25 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

30 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
. No. 4,676,980), and for treatment of HTV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

35 . protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
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can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

5 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
. to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 

10 internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1 191-1 195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

15 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
20 . cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 

25 diphtheria A chain, nonbmding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

30 radionuclides are available for the production of radioconjugated antibodies. Examples include 
212 Bi, 131 1, 131 In, 90 Y, and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

35 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
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compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l,5-difluoro-2,4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
5 Carbon- 14-labeled l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a,"receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
10 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. v 

4.14 COMPUTER READABLE SEQUENCES 

15 In one application of this embodiment, a nucleotide sequence of the present invention can 

; be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

20 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 

25 presendy known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

30 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

35 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
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formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954 or a representative fragment thereof; or a nucleotide sequence at least 95% 
5 identical to any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954 in computer readable form, a skilled artisan can routinely access the sequence 
iriformation for a variety of purposes. Computer software is publicly available which allows a 
skilled artisan to access sequence information provided in a computer readable medium. The 
examples which follow demonstrate how software which implements the BLAST (Altschul et 
TO - al, J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. Chem. 17:203-207 
(1993)) search algorithms on a Sybase system is used to identify open reading frames (ORFs) 
within a nucleic acid sequence. Such ORFs may be protein encoding fragments and may be 
useful in producing commercially important proteins such as en2ymes used in fermentation 
reactions and in the production of commercially useful metabolites. 

15 As used herein, "a computer-based system" refers to the hardware means, software 

means, and data storage means used to analyze the nucleotide sequence information of the . 
present invention. The rninimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 

20 computer-based systems are suitable for use in the present invention. As stated above, the 

computer-based systems of the present invention comprise a data storage means having stored 
therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 

25 invention, or a memory access means which can access manufactures having recorded thereon 
me nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 

30. fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith- Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 

35 skilled artisan can readily recognize that any one of the available algorithms or implementing 
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. software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
5 present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments,- 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

10 As used herein, "a target structural motif," or "target motif," refers to any rationally 

selected sequence or combination of sequences in which the seqtience(s) are chosen based on a 
three-dimensional configuration which, is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 

15 . to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 



4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
20 control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 15241 :456 (1988); and Dervan 
25 . etal.,Science251:1360(1991))ortomemPxNAitself(antisense-Olmno, J.Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
30 Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
35 one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
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acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
5 for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 

10 detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

15 In detail, such methods comprise incubating a test sample with one or more of the 

antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 

20 . employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One . 
skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic acid . 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, . 

25 Amsterdam, The Netherlands (1986); Bullock; G.R. et al., Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1 985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 

30 sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 
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In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
5 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 

10 another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 

15 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 
primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 

20 established kit formats which are well known in the art. 



4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
25 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 

30 

4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
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1-984, 1969-2952, 3937-3942 or 3949-3954, or bind to a specific domain of the polypeptide 

encoded by the nucleic acid. In detail, said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORP of the present 

invention, or nucleic acid of the invention; and 

5 (b) determining whether the agent binds to said protein or said nucleic acid. 

In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 

the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 

the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 

10 to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 

polypeptide of the invention can comprise contacting a compound with a polypeptide of the 

invention for a time sufficient to form a polypeptide/compound complex, and detecting the 

complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 

1 5 polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 

comprise contacting a compound with a polypeptide of the invention in a cell for a time 

sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 

receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 

20 sequence expression, so that if a polypeptide/compound complex is detected, a compound that 

binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 

activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 

activity observed in the absence of the compound). Alternatively, compounds identified via such 

25 methods can include compounds which modulate the expression of a polynucleotide of the 

invention (that is, increase or decrease expression relative to expression levels observed in the 

absence of the compound). Compounds, such as compounds identified via the methods of the 

invention, can be tested using standard assays well known to those of skill in the art for their 

ability to modulate activity/expression. 

30 The agents screened in the above assay can be, but are not limited to, peptides, 

carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 

• and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 

the like are selected at random and are assayed for their ability to bind to the protein encoded by 

35 the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
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As used herein, an agent is said to be "rationally selected or designed" when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
5 antipeptide peptides, for example see Hurby et al., Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et al., Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 

10 of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 

15 by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 

ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 

20 Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et al., Science 241 :456 (1988); and Dervan et 
al., Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridi2ation blocks translation of an mRNA molecule into 

25 polypeptide. Both techniques have been demonstrated to be effective in model systems. 

Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of the ORFs of the present invention can 
be used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 

30 present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
35 hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
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hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. Because the 
corresponding gene is only expressed in a limited number of tissues, a hybridization probe 
derived from of any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
5 3949-3954 can be used as an indicator of the presence of RNA of cell type of such a tissue in a 
sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 

1 0 PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences. 

Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 

15 are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 

20 chromosome using well known genetic and/or chromosomal mapping techniques. These 

techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
chromosome spreads has been described, among other places, in Verma et al (1988) Human 

25 Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1994 Genome Issue of Science (265:1981f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 

30 predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 
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4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides,^., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 
5 Support bound oligonucleotides may be prepared by any of the methods known to those of 

skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1990) J. Clin. Microbiol. 28(6) 1469-72); 
using UV light (Nagataei 1 al, 1985; Dahlen et al, 1987; Morrissey & Collins, (1989) Mol. Cell 

10 Probes 3(2) 189-207) or by covalent binding of base modified DNA (Keller et al, 1988; 1989); all 
references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al. (1994) Proc. Natl. Acad. Sci. USA 91(8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 

1 5 streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, Oslo. 
Of course, this same linking chemistry is applicable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). 

Nunc Laboratories (Naperville, EL) is also selling suitable material that could be used. Nunc 
20 Laboratories have developed a method by which DNA can be covalently bound to the microwell 
surface termed Covalink NH. CovaLinkNH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5'-end by a phosphoramidatebond, allowing immobilization of more than 1 pmol of DNA 
25 (Rasmussenef al., (1991) Anal. Biochem. 198(1) 138-42). 

The use of CovaLink NH strips for covalent binding of DNA molecules at the 5'-end has 
been described (Rasmussen et al., (1991). In this technology, a phosphoramidatebond is employed 
(Chu et al., (1983) Nucleic Acids Res. 1 1(8) 65 13-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 
30 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 

grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLink NH via an phosphoramidate bond, the oligonucleotide terminus must have a 5'-end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidin used to bind the probes. 
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More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
denaturing for 10 min. at 95°C and cooling on ice for 10 min. Ice-cold 0.1 M 1-methylimidazole, 
pH 7.0 (l-Melm?), is then added to a final concentration of 10 mM 1-Melm7. A ss DNA solution is 
then dispensed into CovaLink NH strips (75 ul/well) standing on ice. 
5 Carbodiimide 0.2 M l-ethyl-3-(3-dime1hylaminopropyl)-carbodiirnide (EDC), dissolved in 

1 0 mM 1 -Melm7, is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g., Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

10 It is contemplated that a further suitable method for use with the present invention is that 

described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3'-reagent through the phosphate group by a covalent phosphodiesterlink to aliphatic 
hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 

1 5 nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotectionmay be 

20 employed in the chemical synthesis of oligonucleotides directiy on a glass surface, as described by 
Fodor etal. (1991) Science 25 1 (4995) 767-73 , incorporated herein by reference. Probes may also 
be immobilized on nylon supports as described by Van Ness et al. (1991) Nucleic Acids Res. 
1 9(12) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporated herein. 

25 To link an oligonucleotide to a nylon support, as described by Van Ness etal. (1991), 

requires activation of the nylon surface via alleviation and selective activation of the 5'-arnine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
light-generated synthesis described by Pease et al., (1 994) PNAS USA 91(11) 5022-6, incorporated 

30 herein by reference). These authors used current photolithographictechniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photo labile 
5'-protected N-acyl-deoxynucleosidephosphoramidites, surface linker chemistry and versatile 
combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 

3 5 generated in this manner. 
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4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, microdissected chromosome bands, cosmid or YAC inserts, and RNA, 
including mRNA without any amplification steps. For example, Sambrook et al. (1989) describes 
5 three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in M 1 3 , plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDN A by PCR or other amplification methods . Samples 
may be prepared or dispensed in multiwell plates. About 1 00-1 000 ng of DNA samples may be 
1 0 prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 9.24-9.28 of Sambrook et 
al. (1989), shearing by ultrasound and NaOH treatment. 

Low pressure shearing is also appropriate, as described by Schriefer et al. (1 990) Nucleic 
1 5 Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of these 
studies indicate that low-pressure shearing is a useful alternative to sonic and en2ymatic DNA 
fragmentation methods. 

20 One particularly suitable way for fragmenting DNA is contemplated to be that using the two 

base recognition endonuclease, Cvz'JI, described by Fitzgerald et al. (1992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

25 The restriction endonuclease CviJl normally cleaves the recognition sequence PuGCPy 

between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
this enzyme (Cvz'JI * *), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC 19 (2688 base pairs). Fitzgerald et al. (1992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cvz'JI* * digest of pUC 1 9 that was size 

30 fractionated by a rapid gel filtration method and directly ligated, without end repair, to a lac Z minus 
M 1 3 cloning vector. Sequence analysis of 76 clones showed that Cvz'JI* * restricts py GCPy and 
PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 

35 agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 
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ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
5 achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
quickly to 2°C to prevent renaturationof the DNA fragments before they are contacted with the 
chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 

4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 

1 0 Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microtiter plate) to repeated by transfer of about 20 nl of a DNA solution to a 
nylon membrane. By offset printing, a density of dots higher than the density of the wells is 
achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselectednumber of rows and columns, separate subsets (subarrays) 

1 5 may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 
subarrays may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96- well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 

20 prepared. By using a 96-pin device, all samples may be spotted on one 8 x 1 2 cm membrane. 

Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 

25 being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
3 0 may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are wthin the scope of the invention. Indeed, numerous modifications and 
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variations in the practice of the invention are expected to occur to those skilled in the art upon 
consideration of the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 
All references cited within the body of the instant specification are hereby incorporated by 
5 reference in their entirety. 

5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 

A plurality of novel nucleic acids were obtained from cDNA libraries prepared from various 
1 0 human tissues and in some cases isolated from a genomic library derived from human chromosome 
using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts of the library were amplified with PCR using primers specific for the vector sequences which 
. flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and screened 
with oligonucleotide probes (e.g., 7-mers) to obtain signature sequences. The clones were clustered 
1 5 into groups of similar or identical sequences. Representative clones were selected for sequencing. 

In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
20 Amplification of cDNA Ends) was performed to further extend the sequence in the 5 ' direction. 

5.2 EXAMPLE 2 
Assemblage of Novel Nucleic Acids 

The contigs or nucleic acids of the present invention, designated as SEQ ID NO: 1969-2951, 
and 3949-3954 were assembled using an EST sequence as a seed. Then a recursive algorithm was 

25 used to extend the seed EST into an extended assemblage, by pulling additional sequences from 
different databases (i.e., Hyseq' s database containing EST sequences, dbEST version 1 1 4, gb pri 
114, and UniGene version 101) that belong to this assemblage. The algorithm terminated when 
there was no additional sequences from the above databases that would extend the assemblage. 
Inclusion of component sequences into the assemblage was based on a BLASTN hit to the 

30 extending assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Tables 6 and 8 sets forth the novel predicted polypeptides (including proteins) encoded by 
the novel polynucleotides (SEQ ID NO:2953-3936, and 3949-3954) of the present invention, and 
their corresponding nucleotide locations to each of SEQ ID NO: 2953-3936 and 3955-3960. Tables 
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6 and 8 also indicates the method by which the polypeptide was predicted. Method A refers to a 
polypeptide obtained by using a software program called FASTY (available from 
http://fasta.bioch.virginia.edu ') which selects a polypeptide based on a comparison of the translated 
novel polynucleotide to known polynucleotides (W.R. Pearson, Methods in Enzymology, 183:63-98 
5 (1 990), herein incorporated by reference). Method B refers to a polypeptide obtained by using a 
software program called GenScan for human/vertebrate sequences (available from Stanford 
University, Office of Technology Licensing) that predicts the polypeptide based on a probabilistic 
model of gene structure/compositional properties (C. % Burge and S. Karlin, J. Mol. Biol., 268:78-94 
(1 997), incorporated herein by reference). Method C refers to a polypeptide obtained by using a 
1 0 Hyseq proprietary software program that translates the novel polynucleotide and its complementary 
strand into six possible amino acid sequences (forward and reverse frames) and chooses the 
polypeptide with the longest open reading frame. 

5.3 EXAMPLE 3 
Novel Nucleic Acids 

1 5 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), full length gene cDNA sequences 

and their corresponding protein sequences were generated from the assemblage. Any frame shifts 
and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genebank. Other computer programs which may 
have been used in the editing process were phredPhrap and Consed (University of Washington) and 

20 ed-ready , ed-ext and gc-zip-2 (Hyseq, Inc.) . The full-length nucleotide sequences are shown in the 
SequenceListingasSEQIDNO:l-351. The amino acids are SEQ ID NO:985- 1335. 
Table 1 shows the various tissue sources of SEQ ID NO : 1 -3 5 1 . 

The nearest neighbor results for SEQ ID NO: 1-351 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 

25 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 

homologue for SEQ ID NO: 1 -351 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 1-351 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 

30 Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 
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Using the pFam software program (Sorrnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
5 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process for 
identifying prokary otic and eukaryotic signal peptides and their cleavage sites are also disclosed by 
10 Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the publication " 
Identification of prokaryotic and eukaryotic signal peptides and prediction of their cleavage sites" 
Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by reference. A maximum 
S score and a mean S score, as described in the Nielson et as reference, was obtained for the 
polypeptide sequences. Table 7 shows the position of the signal peptide in each of the polypeptides 
1 5 and the maximum score and mean score associated with that signal peptide. 

5.4 EXAMPLE 4 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
20 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 7, gb pri 1 17, 
UniGene version 117, Genpept release 117). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
25 ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 352-766. The corresponding 
amino acids are SEQ TD NO: 1336-1750. 

Table 1 shows the various tissue sources of SEQ ID NO: 352-766. 
The nearest neighbor results for SEQ ID NO: 352-766 were obtained by a BLASTP 
30 version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 352-766 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs with 
identifiable functions for SEQ ID NO: 352-766 are shown in Table 2 below. 
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Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 1 0, no. 1 , pp. 1 -6 (1 997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.5 EXAMPLE 5 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. -During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e., dbEST version 1 1 8, gb pri 1 1 8, 
UniGene version 118, Genpept release 1 1 8) . Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 767-930. The corresponding 
amino acid sequences are SEQ ID NO: 175 1-1 914. 

Table 1 shows the various tissue sources of SEQ ID NO: 767-930. 
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The homology results for SEQ ID NO: 767-930 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 
21(Derwent), using BLAST algorithm. The nearest neighbor result showed the homologs for 
SEQ ID NO: 767-930 from Genpept. The translated amino acid sequences for which the nucleic 
5 acid sequence encodes are shown in the Sequence Listing. The homologues with identifiable 
functions for SEQ ID NO: 767-930 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
10 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
15 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be detennine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

20 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

25 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.6 EXAMPLE 6 
Novel Nucleic Acids 

3 0 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 8, gb pri 1 1 8, 
UniGene version 118, Genpept release 118). Other computer programs which may have been used 
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in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NO S: 931-965. The corresponding 
amino acid sequences are shown in SEQ ID NO:191 5-1949. 
5 Table 1 shows the various tissue sources of SEQ ED NO: 931-965. 

The nearest neighbor results for SEQ ID NO: 93 1-965 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ED NO: 931-965 from Genpept . The translated amino acid sequences for 
10 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 931-965 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al, J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
15 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

25 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
- cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

30 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.7 EXAMPLE 7 
Novel Nucleic Acids 
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Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length-gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 19, gb pri 1 19, 
5 UniGene version 119, Genpept release 119). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:966-974. The corresponding 
amino acid sequences are SEQ ID NO: 1 950-1 958. 
10 Table 1 shows the various tissue sources of SEQ ID NO: 966-974. 

The nearest neighbor results for SEQ ID NO: 966-974 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest . 
homologue for SEQ ID NO: 966-974 from Genpept . The translated amino acid sequences for 
1 5 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 966-974 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
20 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
25 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI . 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

30 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

35 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
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each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.8 EXAMPLE 8 
Novel Nucleic Acids 

5 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 120, Genpept release 120). Other computer programs which may have been used 

10 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:975-984. The corcesponding 
amino acid sequences are SEQ ID NO: 1 95 9- 1 968. 

Table 1 shows the various tissue sources of SEQ ED NO: 975-984. 

1 5 The nearest neighbor results for SEQ ID NO: 975-984 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 21, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 975-984 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

20 with identifiable functions for SEQ ID NO: 975-984 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

25 the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

30 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
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disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunalc, and Gunnar von Heijne in the 

publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 

cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 

reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

5 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 

each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.9 EXAMPLE 9 
Novel Nucleic Acids 

1 0 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 20, gb pri 1 20, 
UniGene version 120, Genpept release 120). Other computer programs which may have been used 

15 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:3937-3942. The 
correspondingpeptide sequence is SEQ ED NO: 3943-3948. 

Table 1 shows the various tissue sources of SEQ ID NO: 3937-3942. 

20 The nearest neighbor results for SEQ ID NO: 3937-3942 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 3937-3942 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

25 with identifiable functions for SEQ ID NO: 3937-3942 are shown in Table 9 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 10 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

30 the eMatrix p-value(s) and the positions) of the signature within' the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 1 1 shows the name of 
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the domain found, the description, the p- value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI . 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of then- 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 12 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

Tables 5 and 13 are correlation tables of all of the sequences and the SEQ ID NOS. 



TABLE 1 



Tissue Origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 


lung 






3 11 25 49 65 75 114 141 156 160 172 
190 198 209 217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 


adult brain 


GIBCO 


AB3001 


1 3 12-13 16 22-24 28-29 41 48 58 65 78 
82 89-90 94 97 103 112 114-115 117 120 
122 130-131 168 181 184 186-187 189- 
190 198 208 216 247 249 259 270 277 
297 301 308 312 314 321 333 348 374 
396 403 406 410 412 416-417 420 423 
426-427 431 456 474 481 484-485 488 
498 500 508-509 530 549 553 558 563- 
564 583 596 602-603 608 612 621-622 
624 643 650 674 699 71 1 736 738-739 
753 770 779-780 785-786 802-803 816 
822 839 842 848 859 861 871 893-894 
897 900 903 925 954 958 967 969 


adult brain 


GIBCO 


ABD003 


3 19 21-25 28-29 31 33-34 37 39 41 46-48 
53 58 63-64 66 72 78 80 99 103 109-1 10 
112 114 118 120-124 126 132-133 135 
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139 143 146 148-149 159 163 168 174 
176 179-180 184-185 188-190 202 208- 
209 216-217 221 223 230 234-235 240 
244 249 251 253 255 258-259 263 269- 
270 277 282 285-286 290 294-295 297 
301-302 304-305 307-308 311-312 314 
320 329 333 335-336 342 344 346 349 
354 358 365 370 373-374 377 380 382- 
383 388 394-396 399 401-402 406 409- 
410 413 416 420-421 425 428 430-431 
436-437 442 456 462 464 466-467 474 
484 486 495-496 500-501 506 508-509 
519 530 537 542 549 561-562 564 572 
574-577-578 580-583 586-587 589 592- 
593 596-597 601 608 610 612-614 617- 
624 630-632 635 637 650 658 663-664 
668 676 679 681 689-690 693 699 724 
726 732 736 742-743 747 767-770 780 
784 789 793 799 802-805 813 817-818 

/ iJ~ 1 \j y I y -J 1 y y \j\Jjim vj\J —J U 1 J U JL / DID 

822 824 829-831 837 839 845 848 856 
859-860 864 871-872 875-876 881 887 
896-897 901 903 907 910-911 925 930 
933 943-944 947 952-953 958 962-963 
965 967 972 977 


adult brain 


Clontech 


ABR001 


3 53 66 113 115 126 135 160 172 179 185 
204 263 273 305 3P 323 358 380 383 
395-396 403 420 428-429 431 461 542 
583 586 606-607 61 1 620 645-646 688 
690 715 732 736 740 748 754 768 784- 
786 790 796 800 878 897 906-907 947 
977 


adult brain 


Clontech 


ABR006 


19 32 49 53 60 72 91 103 118 125 130- 
131 134 184 224 275 338 350 354 361- 

X -J JL X i JL Or j£j / *J J JU y y \J y y ~ Jul 

363 374 384 390 394 396 431-432 434- 
435 445 468 549 621 732 734-736 745 
760-761 764 768-769 775 787 806 81 1 
818 887 903 906 918 930 942 947 957 
973 977 


adult brain 


Clontech 


ABR008 


2-3 9-11 14 17 21 23-25 28-29 31-35 37 
41-42 45 47-48 56-57 65-66 69-70 72 75 
77-78 88 91-92 97-99 101 103 112-115 
118-128 130-131 135 138-140 142 144- 
146 148 152 156-157 159-160 163 168 
172 174 176 178-180 182-190 194 196- 
198 200-201 204 209-214 218 220-225 
228-230 232-233 23S-240 243-244 246 
254-256 260-264 270 272-274 278-279 
282-285 289-291 293-294 296-297 301 
303-306 312-314 317 321-322 325-328 
334 336 338 340-342 344 346 348 350- 
352 354 356-358 363 366 369-374 376 
379-381 383-386 388-394 398-399 402- 
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403 405 409-412 414 418-421 423-424 
426-427 430 433-437 443 445-450 452 
456-457 460 462 464 471 479 482-483 
485 488 490-498 505 507 510 516 519- 
522 524 527-532 535 538-539 542-545 
548 551 553 555 561-562 566 569 571 
574 580-583 588-589 593 597 601-608 
611-612 614-615 617-618 621-622 624 
630-635 642 644 646-648 650-652 655 
657 659-661 664-665 668 672 674 689 
693-699 701-702 708 711 715 717 724 
728-730 732 734-735 738-740 745 747- 
750 753-755 757 761 763-764 766-769 
772-773 775 780-781 789-791 793-795 
799-800 802-806 809 812 818-819 821- 
8?2 826 8^9-830 832 834-835 841 843 
845 856 858-859 861 864 866 870 872 
876 880 883 885 887 893-898 902 906- 
916 918 921 925-926 930-931 933 942- 
943 946 948 950-951 953-954 958-960 
962-965 967 969-970 972 977 


adult brain 


Clontech 


ABR011 


57 196 270 304 344 436 834 


adult brain 


BioChain 


ABR012 


14 82 121-122 168 691 


adult brain 


Invitrogen 


ABR013 


72 108 263 270 336 425 492-494 732 787 
790 826 880 


adult brain 


Invitrogen 


ABR014 


293 394 399 764 768-769 928 967 


adult brain 


Invitrogen 


ABR015 


738-739 764 


adult brain 


Invitrogen 


ABR016 


320 374 396 399 405 684 742-743 767 
931 947 967 


adult brain 


Invitrogen 


ABT004 


21 33-34 37-38 47 52 57-58 69 72 91-93 
109 119 122-124 126-127 135 142-143 
158 167-168 185-188 194 200 212 232 
242 246 255 258 270 277 279 293 301 
312-313 319 322-323 331 341 346 348 
371 374 388 391 394 399 401 409 41 1 
429 436-437 456 462 477 488 496 498 
510 512 515 539 542 545 549 559 563 
573 579 587 589 601-605 612 620-621 
624 640 643 647 681 715 723 728 732 
735-736 740 745 748 753 766 785-786 
792-793 797-801 812 822 829-831 853- 
856 859 876-877 884 893-894 908-909 • 
918 925 933 950 969 978 


cultured 
preadipocytes • 


Strategene 


ADP001 


4 28-29 69 93 114 121 132-133 135 151- 
152 159 167 172 178 181 184 190 194- 
195 203-204 209 217 219 240 248 260- . 
262 267 273-274 277 282 297 3 01 304 
312 314 326-327 361-362 371 374 388 
394 401 403 405 41 1 420 437 453 466- 
467 470 474 478 496 507-509 517 530 
532-533 584 588 593 602-603 608 610 
617-621 630-631 633 639 642-643 661 
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693 729 746 761 765 769 834 842 848 
887 907 923 947-950 957 967 969 


adrenal gland 


Clontech 


ADR002 


1 3 12-13 21 23-24 27-29 67 74 78 103- 
105 108-109 113 115 118 120-121 128- 
133 149 156 160 172 177 182 214 217 
223 232-233 247 254 269-270 273-274 
277 283 285 288 298-299 308 317 319 
328 338 340 342 361-362 364 372 376- 
377 382 384 401-402 405-406 416 420 
431 437 444 446 448 457 462 484 500 
507 517 524 532-533 539 545 554 561- 
562 564 588 597 602-603 606-607 635 
642 646 649 658 664 674 693 703 730 
740 745 752 759 765 767 775 779 799 
809 817-818 839 845 856 859 863 887 
890-891 896 948 953 958 961-963 973 


adult heart 


GIBCO 


AHR001 


1 3-4 8 10 14 20-21 25 28-29 33-34 37-38 
41 48 54-57 65 69-72 75 78 80 82-83 97 
99-100 108 112-115 117-121 123-124 
128-133 141 144-146 149 152 159 162- 
163 168 172 176 179 181 184 186-187 
190-191 201 203 208-209 212 216-218 
221 223 227 229 233 244 247 249 253- 
255 258 263-264 267 269-270 274 278 
280-282 285 289 291 295 297-299 301 
303-304 308 313 317 321-322 326 328 
334 344 348 352 358 361-363 370-371 
380 382-383 388 394-396 398 401 403 
405-406 410-416 423 425-427 430-431 
436 452-453 464-465 470-474 481-484 
487-488 490 492-494 496 499-500 505- 
506 508-509 514 523 529-530 533 547- 
548 553 558 563-565 577-578 586-588 
590 593 597 601-603 606-608 610-613 
617-619 621-622 626-628 637-638 642- 
644 652 658 661 672 682-683 688 691 
693 697 699 708 71 1 713 715 732 737 
745 747-748 750-753 759 761 765 768- 
770 775 790 802-803 814-815 818-819 
830 837 839-840 842 845 848 859 861- 
862 867 876-877 887 891-892 896 900- 
901 903 905-906 908-909 919-920 922 
925 928 936 939-940 946-947 950 953 
959 967 970-971 973 977 


adult kidney 


GIBCO 


AKD001 


1.3 8 12-14 17 19-25 28-29 33-34 37-39 
41 46-48 50 52 55-60 62 65-67 69 71-72 
75 77-78 82 84 89-90 93 97 108-110 114- 
116 118-121 123-125 128 130-133 135 
138 144 146 149 156 159-161 163-164 
167-172 176 179 184 186-187 189-190 
194 196 200-202 204 209 21 1-212 216- 
217 219 221 223-224 229 232-235 244 



109 



WO 01/57190 



PCT/USO 1/04098 









247 250 253 255-256 258 263-264 268- 
272 274 277-281 283 286 288-290 292 
294-295 297 301 303-309 311-314 316 
319-323 325 328-338 342 348-349 352 
354-355 358 361-363 365 370-371 373 
376-378 380 382-383 388 395-399 401- 
403 405-406 409-413 416 418-420 425- 
428 430-431 440 442 452-454 462 464- 
465 470 472-474 477 479 481 483-485 
487-489 492-495 498-500 504 506 510 
517 522 525 529-530 532-533 539 542- 
543 547 551-552 558 560-564 569-570 
573-574 577-578 580-583 585-590 594- 
596 601-608 610-613 617-621 624 626- 
628 630-631 634-636 639 642-643 648 
652 656 658 664-665 676-677 679 681 
688-691 693 697 699 708 711 715 717 
720-722 724 729-732 738-741 747-748 
751-753 761 765 770-778 780 784 789 
791 793 797 804 813 817 823-824 834 
837 839 842-843 845 848 859 861-862 
864 867 870 876-877 887 889 892-894 
896-897 900-901 903 907 913-915 918 
921 923 925 929-930 932 939 942 946- 
947 949-950 953 958-959 961-963 967 
969 972 977 


adult kidney 


Invitrogen 


AKT002 


1 3 16 21 30 32 35 38-41 46-47 56 77 92 
109 123-124 130-131 146 149 161 167- 
168 172 176 190 209 212 234-235 258 
279 292 301 303 308 314 333 355 363 
372 380 383 396 399 402 418-419 426- 
427 431 448 454 461 471-474 488-489 
495 498 504 506 508-509 520-521 530 
537 539-541 545 547 563 582-583 592 
613 617-618 621 623-624 633 655 688 
690 693 699 704 713 732 745 752-753 
761 766-768 770 784 789 797 837 842 
848-849 866-867 877 887 893-894 903 
914-915 925 929-930 937 944-945 947- 
949 955 961 967 984 


adult lung 


GIBCO 


ALG001 


1 3 14 18 28-29 38 54-56 59 92 110 114- 
115 130-131 146 149 156 159 164 167 
176 184 209 217 234-236 240 255-256 
258 263-264 269 271 276 280-281 297 
305 308 312 314 322 325 332 336 344 
353 361-362 388 401 410 420-421 426- 
427 431 465 469 474 484 498 500 506 
508-509 517 530 532 573 592 596 613 
619-620 623 626-628 638 658 679 681 
684 689 717 731 741 771 791 799 817 
834 845 861-862 864 875-876 901 921 
925 928 932 940 947 949 959 962-963 
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967 


Ivmnh node 




ALN001 


3 1 0 1 1 0 1 4fi 1 fiO 1 68 1 Qfi 9f)Q 79 1 960 
278 301 336 348 394 405 411 420 422 
459 464 474 485 503 506-507 532 563 
582 619 623 630-631 642 669 684 697 
713 715 727 747 767 769 789 825 839 
842 849 887 896 913 921 925 


young liver 


GIBCO 


ALV001 


3 14 16 37-38 41 51 56 60 97 104-105 
108 110 117 119 128 130-131 134 139 
149 152 169-172 176 184 189-190 200 
209 212 216 218 228 232 255 258 263 
270-271 275 285-286 292 295 298-299 
301 304 314 341 358 365 368 376 400 

410-412 431 474 481-482 485 496 500 
sfvi-^ns si 7 s?n ^99 s"*n <;n 

547 551 563 581 583 610-611 621 624 
635 643 691 708 711 715 720 752 755 
761 768 796-797 811 818 830 845-847 
852 864-865 867-869 896 899 910-911 
949 958 965 969 972-973 


adult liver 


Invitrogen 


ALV002 


3 37 42 56 60 71 82 104-105 114-115 
117-118 125 130-131 134-135 164 169- 
172 176 179 200 203-204 212 217 223 
226 232 237 244 263 274-275 292 301 
310-312 314 317 349 354 364 368 372 
376 398-399 402 426-427 439 442 451 
458 465 474 482 485 490 506 515 525 

S97 SAS SS9 S£S S71 ^11 S7S SQ9 
JZ; Jtj j4/ jjZ jOo j/1 j/J-j/J JoZ 

587 SQ^-^QS 604-60S 6f)R 61 A 691 
63 1 634-635 637 657 664 690 693 699 
723 726 745 75 1 763 767 784 793 8 11 
822 845 848 852 856 861-862 864 892 
899 908-909 925 950 958 967 983 


adult liver 


Clontech 


ALV003 


60 134 169-171 275 


adult ovary 


Invitrogen 


AOV001 


1 3 9-10 12-14 16 18 20 22-25 28-29 33- 
35 37 39 41-42 46 48-50 55-57 59 63-67 
69 71-72 75 77-80 82 88-89 92 101 103- 
106 108-110 113 115 119-121 123-126 
128-133 135 138 142-146 149 151-152 
159-161 167-168 172 174 176-177 179 
181 184-190 194 198 200 203 208-209 
211-212 214 217 219 221 224 226 232- 
235 240-242 246-247 249 25 1 254-255 
258-259 264 269-271 274 276-277 279- 
283 285 288 290 293-294 297 301-304 
306-308 311 314 319-322 325-326 328- 
329 331-332 335-338 341-342 344 348 
354-358 361-363 365 368 370-372 374 
376 379-380 382-383 388 394-396 398- 
399 401-402 405-406 409-412 416 418- 
421 423 425-433 438 442-443 449-452 
454 462 464 466-467 .469-471 474 479 
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482-484 488 490 492-496 498 500-504 
506-509 511 515-518 520-524 529-530 
532-533 537 539-542 545 551 555 558 
560-565 569 571 573 577-578 581-583 
585-590 592-593 596-597 600-605 608 
610-611 613-614 617-628 633-637 639 
642-643 646-648 650 652 654 656 658 
664 668-670 672 674 679 681 684 688 
691 693 697-699 701-702 713 717 721- 
722 724 729-732 738-744 747-750 752- 
753 755 759 761 765 767-774 779-780 
783-784 789 793 795-797 801 813-818 
823-824 828 830-832 834 837 839 841- 
842 845 848-851 856 859 862 864 866- 
867 870-871 874-878 881-883 887-889 
891 893-894 896-897 901 903 906-911 
913 919-922 925 928 930 936 939-940 
943-944 946-947 949-950 952-953 955 
957-958 962-963 965 967 969 971 973 
977 981-982 


adult placenta 


Invitrogen 


APL001 


41 56 67 253 301 304 334 380 383 451 
474 479 500 577-578 643 648 729 767 
856 859 866 873 962-963 


placenta 


Invitrogen 


APL002 


3 21 31 38 63-64 78 135 143 168 186-187 
212 232 244 263 280-281 334 336 344 
348 371 374 394 399 461 490 582 588 
602-607 610 620 699 745 769 793 817 
822 859 897-898 923 928 931 943 949 
969 973 


adult spleen 


GIBCO 


ASP001 


1 3 21-22 46 52 54-55 57-58 61-62 72 74 
78 82 88 118 121 130-131 137 152 159 
168 172 189 203 209 217 223 234-235 
252 255 263 269 271 274 282 288 290 
301 314 322 335 350 363 394 403 405- 
406 410-412 415 431 459 464 472-474 
482 488 500 506 510 514 517 532 537 
542 561-563 589 593 602-603 610 613 
619 621 636 642-643 655 658 662 674 
676 679 681-682 684 689 691-692 697 
699 715 720 723 729 747-748 769-770 
782 793 818 830 834 845 856 859 862 
877 887 893-894 896 903 906-907 914- 
915 918 925 928 930 940 946 965 967 
977 982 


testis 


GIBCO 


ATS001 


6 22 28-29 33-34 41 48 52 62 65 72 97 
106 109 118 132-133 145-146 168 172 
176 183 185 189-191 195 209 211-212 
214 221 223 230 254-255 258 263 269 
283 297 312 314 321 342 352 361-362 
365 380 383 388 395 401 405-406 412 
430-431 441 469-470 474 479 495-496 
500 506 520-521 533 543 545 548 560 
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563 574 582 589-590 593 608 616-618 
620 623-624 638 642-643 697 699 708 
711 745 747-748 765 767-768 779 784 
789 812-813 834 837 839 848 859 862 
868-869 875-877 887 889 893-894 896 
928 944 947 953-955 972 981 


Genomic DNA 
from BAC 
63118 


Research 
Genetics 
(CITB BAC 
Library) 


BAC001 


515 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC002 


640 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC003 


640 


adult bladder 


Invitrogen 


BLD001 


50 55 66 71 1 1 1 143-144 148 160 201 209 
223 255-256 280-281 286 305 315 319 
340 394 431 442 488 497 505 518 552 
588-589 621 636 664 676 715 738-739 
769 790 824 837 845 877 887 936 940 
948 962-963 967 


bone marrow 


Clontech 


BMD001 


3 10-13 16 18 20-21 25 28-29 31-34 41 45 
48 52 54-55 57 59 61 65 67 72-73 75 78 
80 82 84 99 103 108 110 114-115 118- 
120 123-124 128 130-133 143-144 148 
152 159-161 163 168 172 174 176 178 
190 192 198 203 209 211 217-218 221 
223-224 227 233-236 244 247 249 252 
254 258 260-262 267 269 272 278 280- 
281 284-285 288 290 294-297 301 304 
308 314 317-318 320-321 325 328-330 
333-335 349. 351-354 358 363 365 367 
377 382 388 394-397 400 405 408 410- 
412 418-421 425-428 431 433 435 442 
449-450 453 455 459 464 468-470 474 
478-479 481 484 490 496 504 506 508- 
509 511 519-521 530 532 539 .553 558- 
559 561-563 580 582 586 592 599 608 
610 613-614 617-619 623 625-628 635 
638 641-643 658 664 672 682 699 711 
713 717 731 734 740 742-743 745 761 
768-771 774 776-778 784 787 789 813 
817-818 822 834 839-840 842 848 862 
866 870 876 885-887 891 896-898 900 
903 906 913 919 921-922 927-928 939 
944 947 950 953 959 961-963 967-968 
970 973 977 


bone marrow 


Clontech 


BMD002 


3 9-10 15-19 30 33-34 39 45 54 57 63-64 
71 82 102 116 119 130-133 148 152 156 
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159-160 168 176 182 224 254-255 271- 
272 282 285 290 297-299 301 305 323 
333 340 344 351-355 358 361-362 364 
367 370 372 387 394-395 399 403 405 
409 41 1 449-450 459 461 468 474 488- 
489 524 530 532 580-582 592 602-603 
611 617-618 621-622 630-632 642 661 
663 694 717 730 734 740 745 752 755 
761 767 769-771 775-778 784 787 811 
813 818 832 840 842 S49 859 878 887 
893-894 896-898 903 906 908-909 923 
928 944 946-949 953 958-963 965 982 


bone marrow 


Clontech 


BMD004 


54 


bone marrow 


Clontech 


BMD007 


766 887 928 


adult colon 


Invitrogen 


CLN001 


22 37 67 97 117 121 148-149 168 172 190 
200 204-205 232 244 263 268 292 301 - 
302 363 377 384 452 455 459 470 530 
582 602-603 619 687 723 728 751 761 
831 861 887 914-916 934 955 969 984 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL016 


358 740 760 


Mixture of 16 
tissues - 
mKNAs* 


Various 
Vendors* 


CTL021 


468 527 928 


adult cervix 


BioChain 


CVX001 


1 3 10 14 22 28-30 37 41 47-48 51-52 54- 
57 71 82 89-90 92 106 108 110-111 117- 
118 121 129-131 135 141 143-146 160- 
161 164 168 172 177 189-190 193 195 
200 204 209 211-212 217 226 229-230 
232 234-235 240-242 246 254 260-263 
268-270 274 277 282 285 292 295 297 
305-308 314-316 319 328 343-344 348 
354 358 363 368 380 382-384 389 394 
396 399 401 405-407 410 416 418-421 
428 430-431 437 442 453-454 459 464 
469 471-473 476 480 484 492-495 500 
504 506-509 516-517 526 530 532 545 
550-551 563-565 569 577-578 585-586 
590 608 611 613 619 621 623 628 630- 
631 634-637 641 643 648 656-658 664- 
665 674 679 682 689-690 693 700 703 
708 713 721-722 724 728 732 742-743 
747 750 752 755 757 761 763 767-769 



' The 16 tissue-mRNAs and their vendor source, are as follows: 1) Normal adult brain mRNA (Invitrogen), 2) 
normal adult kidney mRNA (Invitrogen), 3) normal adult liver mRNA (Invitrogen), 4) normal fetal brain mRNA 
(Invitrogen), 5) normal fetal kidney mRNA (Invitrogen), 6) normal fetal liver mRNA (Invitrogen), 7) normal fetal 
skin mRNA (Invitrogen), 8) human adrenal gland mRNA (Clontech), 9) human bone marrow mRNA (Clontech), 
10) human leukemia lymphablastic mRNA (Clontech), 11) human thymus mRNA (Clontech), 12) human lymph 
node mRNA (Clontech), 13) human spinal cord mRNA (Clontech), 14) human thyroid mRNA (Clontech), 15) 
human esophagus mRNA (BioChain), 16) human conceptional umbilical cord mRNA (BioChain). 
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779-780 784 788 810-811 813-815 822 
834 836-837 839 848 861 866-867 871 
874 877 887 891-894 897-898 901 913 
916 919 921-922 925 946-947 953 958- 
959 967 969 973 


diaphragm 


BioChain 


DIA002 


3 39 184 203 431 563 848 967 


endothelial 
cells 


Strategene 


EDT001 


3 6 8-10 14 19-24 28-29 33-34 37 39 41 
46 48 52 55-58 62-65 67 69 71-72 75 78 
80 82-83 87 101-102 108-109 114-115 
117 123-124 128 130-133 135 138 143 
145-146 149 156 159-160 167-168 172 
174 176-177 179 181 184-187 189-190 
194-195 200 203 208-209 212 216-217 
219 223-224 226-227 229 234-235 244 
248-249 254-256 258 263-264 267 269 
271 274 276-282 285 290-291 294 297 
301-304 308 311 313-314 316-317 320- 
321 323 325-326 328-329 331-332 334- 
337 339-341 344 348-349 352 354-355 
358 361-363 365 367 371-372 375 379- 
380 383 389 394-395 398-403 405-406 . 
409-412 425-428 437 442-443 448 454 
464 466-467 474 479 48 1 490 492-498 
500 503 506-509 511 517 520-521 523- 
524 530 532 537 540-542 558 561-563 
565 569-570 573 581-583 586 588-589 
596 602-608 610-611 613 617-622 625 
628 630-63 1 633-637 642-643 646 648 
650 652 659 661-662 682 688 690-693 
696 698-699 708 712 715 717 720-722 
724 727 729 740 745 748-750 752 761 
765 767-770 772-773 779 784 789 792- 
794 796 802-803 811 817-818 821 824 
827-828 830 834-835 837 842 845 848 
859 861-862 864 866-867 870 876 885 
887 891 893-894 897-898 900 903 906- 
907 913 916 921 925 939 947 950 953 
955 957-958 962-963 967 973 978 984 


Genomic 
clones from the 
short arm of 
chromosome 8 


Genomic 
DNA from 
Genetic 
Research 


EPM001 


324 515 640 


esophagus 


BioChain 


ESO002 


97 103 128 371 474 


fetal brain 


Clontech 


FBR001 


67 129 156 159 232 267 433 446 503 845 
952 


fetal brain 


Clontech 


FBR004 


28-29 185 213 277 350 384 432 485 501 
549 651 747 754 761 780 787 848 870 
887 906 958 


fetal brain 


Clontech 


FBR006 


10-1 1 14 21 30 32 47 49 56 65 69 72 77- 
78 82 84 97 101 115 118 121 125 128 
130-131 138 142 148 152 159-160 179 
185 188 194 197 203 210 212 214 219 
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222 227-229 243-246 249 252 256 264 
270 273 282 285 290-291 293 301-303 
305-306 312 321-322 325 327 339-340 
344 346 350 354-357 363 367-371 374 
388 391 394-395 399 402 405-406 410 
414 420 426-427 436-437 442 444 454 
456-457 460 462 464 470 480 485 492- 
494 507 510 516 524 528 530-532 539- 
542 549 553-554 561-562 580-582 588- 
589 602-608 611 615 617-619 621-622 
624 632 636 641-642 646-647 651-653 
661-662 666-669 672 677 691 715-716 
730 735 740 752 754 761 767-770 772- 
775 780-781 799-801 808 818 822-823 
835 843 845 856 859 864 867 876 880 
885 887 890 893-894 896 913 918 926 
942 946-947 951 957-959 962-963 970- 
971 


fetal brain 


Clontech 


FBRs03 


130-131 312 517 637 691 738-739 


fetal brain 


Invitrogen 


FBT002 


3 22 28-31 47 57 63-64 72 75 77-78 86 
94-95 97-98 126-127 135 140 143 156 
159-160 167-168 177 185 190 196 201 
203-204 214 217 230 254-255 258 267 
273-274 277 279 282-283 292 301-302 
305 312 314 323 329 346 348 367 374 
382 394 399 401 403 412 415 420 432 
437 474 482 485 495 507 513 517 527 
529-530 539-542 548 552 579 587-588 
600 604-605 612 617-618 621-622 624 
634 642-643 647-648 650 679 689 693 
699 712 715 742-743 745 748-749 753 
768-769 793 797 829-83 1 834 845 848 
856 859 893-894 908-909 913 916 931 
933 940 950 967 969 


fetal heart 


Invitrogen 


FHR001 


19 57 130-131 394 431 642 769 844 


fetal kidney 


Clontech 


FKD001 


3 31 33-34 38 48 54 72 160 208-209 21 1 
223 264 269 277 283 290 313 325 341 
348 358 396 418-420 474 484 506 508- 
509 517 520-521 532 547 553 558 567 
569 587 596 608 610 613 619 622 626- 
627 642 679 734 745 818 843 887 896 
903 916 969 971 


fetal kidney 


Clontech 


FKD002 


19 474 726 903 


fetal kidney 


Invitrogen 


FKD007 


3 118 186-187 230 244 271 432 887 969 


fetal lung 


Clontech 


FLG001 


69 132-133 156 168 208-209 217 267 269 
274-275 286 354 394 396 406 462 483- 
484 608 619 751 769 771 834 914-915 
925 


fetal lung 


Invitrogen 


FLG003 


3 8 28-29 32 39 50 66 82 88 92 168 186- 
187 200 204 212 226 229 246 274 309 
327 332 368 374 382 394 398 426-427 
431-432 442 485 536 555-557 587 604- 
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605 621 624 636 642-643 661 677-678 
724 753 769 848 859 864 877-878 896 
902 904 914-915 958 


fetal lung 


Clontech 


FLG004 


,130-131 394 664 769 942 


fetal liver- 
spleen 


Columbia 
University 


FLS001 


3 8-10 12-13 16-17.19-25 27-29 33-35 37- 
38 41 45-46 48 52 55-58 60-67 69 71-74 
77-78 80 82 84 87-90 104-106 108-109 
112-121 123-125 128-134 138 141 143- 
146 149 151 156 159 163-164 167-172 
174 176-179 181 184 186-188 190 194 
200-201 203 208-209 211-212 216-217 
219 224-227 229-230 232 234-235 237 
241 243-244 246-248 254-255 258-260- 
263 267 269-270 273-282 284-285 288- 
290 292-295 297-299 301-306 308 311- 
318 320-323 326 328 332 335 341-344 
348 352 354-359 361-365 367-368 371- 
374 376-380 382-383 388-389394-396 
398-399 401-41 1 413-414 416 418-421 
425 428-430 432-433 437 439 442-444 
449-450 452 456-457 461-470 472-474 
478-479 481-482 484-485 487 490-494 
497-499 504-507 511 514-515 517-521 
523-524 526 529 532 537 540-541 547 
555 558-559 563 575 577-578 580-596 
598-599 601-603 606-608 610-613 617- 
624 626-628 630-631 634-636 639 642- 
643 647-648 654-656 663-665 672 674- 
675 679 681 684 686 688 691 693-699 
71 1 713 715 717 719-726 729 732-733 
738-740 745 748-749 751-753 757 759 
761 767-770 776-778 780 784 787 792- 
794 799 804 809 811 813 817-819 822- 
825 830-831 834 837 840 842 845-848 
852 856 859 861-862 865 867-869 871 
874-878 887-888 891 893-894 896-900 
903 905-911 913 916 918 923 928 930- 
93 1 936 939 942 944 946-950 952 958- 
959 961-963 965 967 969-970 972-973 
976-977 981-983 


fetal liver- 
spleen 


Columbia 
University 


FLS002 


3 8-13 15-17 19-20 22 25 28-29 33-35 37 
41 45-46 52 54-56 60-61 63-64 66-70 73- 
74 78 80 82 92 99 104-106 108-109 112 
115-116 118 120-121 123-125 128 132- 
135 139 141 143-144 146 149 152 156 
159-161 167 169-172 174 176-177 179 
181 185 188 190 194 196-197 200 204 
212 214 216-218 223-224 226-230 232- 
235 237 246-247 252 254-255 258-263 
267 270-277 284-286 288 292 294-295 
297-299 301 303-305 308 310 314 318 
320 323 328 330-332 335-337 340 342- 
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344 352 354-355 358 361-365 367-368 
371 373-374 376-377 382 388 394-396 
398-399 401 405-406 409-41 1 413 418- 
421 429 43 1 439-440 442-444 45 1-452 
457 462.-463 466-468 470 474 477-479 
481 483-484 487-488 491 495 499 504 
508-509 516 519-521 524 526-528 530 
532 537 540-541 543 545-547 550-551 
553 555 560 564 568 574-575 577-578 
580-592 596-597 600 602-603 608 610- 
611 613-614 617-618 621-622 628 630- 
631 634 637 639 642 644 647 654 658- 
659 665-667 669-675 679 681 684-685 
688-690 693 695 697 708 71 1 713 715 
717-719 723-727 729 731-734 738-739 
741 745-746 749-750 753 759 761 766- 
767 769-770 776-779 782 784 791-792 
794 805 .808 817-818 822 824-825 830 
834 837 842 845-849 852 856 859 864- 
865 867 874-878 888 891-892 896-900 ■ 
903 905-906 908-909 913 916 918 921 
923 925 932 936 939-940 94? 944 946- 
947 949-950 953 955-956 958-959 961- 
963 965 968-970 973 977-978 98 1 


fetal liver- 
spleen 


Columbia 
University 


FLS003 


19 60 78 224 273 275 370 373-374 401 
602-603 639 643 730 732 738-739 748 
752 770 782 928 930 947 949 


fetal liver 


Invitrogen 


FLV001 


37 55 60 69 72-73 97 104-105 108 113- 
114 116-118 121 135 143 152 167-168 
186-187 195 200-201 209 217 223 240 
244 253 255 275 284 301 311 314 317 
336 342 348-349 358 371 374 382 394 
402 41 1-412 418-419 428 430 442 453 
517 568-569 580 582 584 587 589 601- 
603 606-60R 617-61 8 (OA 634 fi^Q 649- 

\J\J-J Uw yuo \J 1 1 \J 1 O UZ.*T V/J*T UJ7 U*T£i" 

644 646 664-665 669 679 715 717 720 
726 745 748 751 769-770 782 791 794 
797 824 830-831 845-847 852 859 870 
899 913-916 925 928 948 956 958 969 
976 982 


fetal liver 


Clontech 


FLV002 


72 418-419 632 


fetal liver 


Clontech 


FLV004 


3 160 169-171 355 367 374 376 547 617- 
618 621 646 717 741 771 836 878 976 


fetal muscle 


Invitrogen 


FMS001 


15 27 32 37 67 72 83 99 112 121 138 167 
174 177 186-187 190 203-204 211 215 
230 252 259 312 374 403 406 409 457 
461 485 505 517 528 530 540-541 544 
549 554 558 579-580 583 602-603 608 
639 642-643 654 664 699 715 730 737 
751 772-773 788 802-803 810 848 856 
859 864 868-869 887 893-894 905-906 
910-911 923 948 967 



118 



WO 01/57190 



PCT/USO 1/04098 



fetal muscle 


Invitrogen 


FMS002 


15 99 130-131 223 361-362 431 474 505 
581 639 643 666-667 784 790 808 810- 
81 1 874 880 887 903 946 950 958 962- 
963 973 


fetal skin 


Invitrogen 


FSK001 


3 6 20-22 32-34 41-45 47 49-52 55 63-64 
66 69 77 80 88 91 98 101 111-112 115 
126 130-131 135 142 144 146 160 163 
167 176 188-190 196 201 204 208 213 
215 217-218 229 232 244 246 248 255 
263 265-269 274 279-281 283 285 288 
292 294 297 301 303 308 314 321 341- 
342 344 348 354-355 358 361-362 366 
369 371-372 374 381-382 384 386 394 
401 403 405 413 415 428 431 437 440 
460 466-467 472-473 477 481 483 495 
499 504 517 522 532 536-537 539-541 
545 556-558 569 574 576-578 580 584- 
585 587-589 592-593 602-603 606-608 
612 617-618 621 624 634 637 639 642- 
643 647 664 673-674 676 680-681 689 
699 705-707 709-715 724 728-730 738- 
740 745 748 752 765 768-769 772-773 
793 797 817 823 830 834 842 848 859 
861 864 870 874 883 887-888 893-894 
901 904 908-909 913-916 923 925 947 
950 958 962-964 967 975 


fetal skin 


Invitrogen 


FSK002 


3 130-131 146 194 306 354 367 400 405 
474 489 520-521 547 558 561-562 585 
596 730 740 748 755 767 771 810 840 
893-894 946 959 


fetal spleen 


BioChain 


FSP001 


276 563 842 


umbilical cord 


BioChain 


FUC001 


3 20 33-34 39 48 50 52 55-57 65 67 69 72 
77 79 82 92 109 112-113 121 132-133 
138-143 156 167-168 172 174 179 184- 
185 190 194-196 200 202-203 208-209 
229-230 244 269-271 278 284-285 290 
297-299 303 305 308 320 331-332 336 
338 342-343 363 367 372 374 379-380 
383-384 392-394 397 399 402 405-406 
410 425-427 429-430 449-450 474 476 
484 497 499 501 504-505 510 515 517 
532-533 539 549 551 558 563 569 574 
577-578 581 586-587 597 602-603 608 
610 617-619 621 626-627 634-637 639 
642-643 658 663-664 674 690-691 693- 
694 699 713 715-717 720 724 726 729 
738-739 746-747 749 759 761 765 768- 
769 774-775 793 797 807 818 822 837 
848-849 856 862 868-869 874 885 887 
892-894 903 906-907 916-917 919-920 
928 936 939 944 946-947 962-963 967 
969 
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fetal brain 


GIBCO 


HFB001 


3 9-10 12-14 16 21 25 28-30 32-34 37-39 
41 47-48 52-53 56 65 67 69 71-72 75 80 
84 92 97 103 106 110 114 117-119 123- 
124 127 129 132-133 135 138 141-142 
144-146 148-149 152 156 159-160 168 
172 174 176 179 181 184-185 190 198 
208-209 212 214 219 221 223-224 229- 
230 233-236 240 244 247 251 253-255 
258-259 270 273 276-277 285 297 304- 
305 308 312 314 322-323 325 328 332- 
333 335-337 339-340 342-344 346 352 
354 358 363 365 370-372 374 382 394- 
396 398 401 403 405-406 409-412 414 
416 425-427 431-432 437 442 445 453 
456 462 466-467 469-470 472-474 479 
483 488 490 492-497 500-501 504 506- 
510 520-521 524 530 537 539 545 549 
552 558 560-562 564 569 579 582-583 
586-587 596 602-608 610-612 614 617- 
624 626-628 630-631 633 635 638 641 
643 647-648 656 658 661 676 679 688- 
689 693 696-697 71 1-712 715 724 726 
73 1 735 745 747-749 752 754 761 765 
767-770 774 779-781 784-786 789 799- 

Rflft 809-Rfn 81 V81 8 81 Q 89T 804 8^1 

834-835 837 839 845 848 859 864 866- 
867 871 874-875 881 887 8Q1 80^-804 
896-897 900 906-907 910-911 918 921- 
922 925 927-928 930 943-944 946-947 
950 953 962-963 965 969 972-973 977 


macrophage 


Invitrogen 


HMP001 


86 168 186-187 297 537 608 681 761 845 
877 


infant brain 


Columbia 
University 


IB2002 


2-3 9-10 12-14 16 21 25 27-30 32 37-38 
46-47 49 55-56 58 65 69 71-72 78-79 82 
84-86 91-92 98-99 106 109-110 113-115 
118 127-128 130-133 135 138 142 144 
151 156 168 173-176 180-181 185-188 
192 194 196-201 203 208 210-212 214 
217-218 224 229-231 233 236 238 240- 
241 244 246 251-256 259 263 270-271 
277-279 284-285 287 293-294 296 301- 
302 308 312-314 317 322-323 327 330 
333 339 342 345-346 351 354 358 361- 
362 365-366 368 370-371 373-374 382 
388 394-396 402 405-406 411-412 415- 
416 420 424-425 428 431 436-437 440- 
441 444-445 453 456 460 465 474 479 
482-483 488 495-496 498 501 503-504 
506-510 515-517 520-521 524-525 529 
531-532 534-535 537 539-542 544-545 
549 561-562 569 574 577-578 580-583 
586-587 589 592 596 600-608 610 612- 
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613 616-618 620 622 624 629-632 634- 








635 637 641 643-644 650-651 653 661 








663-664 676-677 689 693 695-698 708 








71 1 720-722.724 730 732 735 740 745- 








748 754 765-766 768-769 779-781 785- 








786 789 791 796 798 800-803 807 81 1- 








813 818-819 822-824 830-831 834-835 








837 839 842-843 845 854 856 858 864 








867-869 875-877 879 881 887 892-894 








896 903 907-911 913 916 919-920 925 








930-932 936 939 943 946-947 953 958 








970-973 977-978 982 984 


infant brain 


Columbia 
University 


IB2003 


3 12-13 21 27-29 32 39 49 69 72 82 91 
113 116 126 128 132-133 142 144 156 
176-177 184-185 188 194 208 212 223- 
224 228 230 244 255 259 267 270 273 
276 293-294 312 320 326-327 337 342 
346 354-355 358 3.61-363 382 388 390 
394 396 399 402 420 425 431 442 462 
474 482 484 488 495-496 510 520-522 
524 529 540-541 549 563 582 586 588- 
589 596 600-603 606-607 612 617-618 
620-621 632 647 650 679 720-722 724 
735-736 746 751 754 769 785-786 793 
800 807 811-813 818-819 822 824 831 
834 838-840 843 856 864 892 896 907 
919-920 925 930-931 936 947 950 957 
973 982 


infant brain 


Columbia 
University 


EBM002 


16 47 82 84 201 263 302 376 394 421 440 
488 537 592 606-607 635 740 769 887 
892 906 921 926 971 


infant brain 


Columbia 
University 


IBSOOl 


84 86 180 185 198 201 203 230 279 312 
326 346 354 366 388 488 542 581 588 
620 647 664 732 740 785-786 801 807 
822 827 910-911 925 931 


lung, fibroblast 


Strategene 


LFB001 


3 1 1 25 49 65 75 1 14 141 156 160 172 
190 198 209 217 224 229 234-235 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 


lung tumor 


Invitrogen 


LGT002 


1. 3 9-10 12-13 20 31 38 41 46 48 51-52 
56 58 63-64 72 74-75 78 82 88 101 106- 
107 110 114-115 117-118 120-121 123- 
124 128-133 135 143-146 149 151 156 
159-161 163-164 167-168 172 176 178- 
179 184-185 189-191 194-196 200 203 
209 212 216-217 226 228-229 232 234- 
236 241 246 248 256 258-259 263-264 
269-271 274 282-283 285-286 290 292 
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i 


294 297 301 308-309 311 314 317 321 
326 328-329 331 333-334 341 348 352 
354-355 363 365 371 380 382-383 388 
394-395 398-402 405-406 410-411 413 
416 418-419 426-427 439 442 452-453 
458-459 461-462 464-465 470-471 474 
478 483-484 490 495-496 499 510 522 
524 528 536-537 540-541 543 548 556- 
558 560-565 571-573 580 582 587-588 
592 597 602-605 608 610 612-613 617- 
622 625-629 633-634 636 642-644 648 
661 664 669 679 688-689 691 693 699- 
700 708 717 723-724 730 733-734 738- 
740 745 747 749 752-753 761 767-768 
770 779 782 784-786 789 793-794 797 
817-818 820 823-824 834 837 842 845 
848 855 857 859 862 864 866 870 875- 
877 887 892 896 900-901 907-909 914- 
915 919-920 923-925 939 943 947 949 
953 958 962-963 965 968 970 972-973 
977 


lymphocytes 


ATCC 


LPC001 


3 9-1 1 32 47 50 56 71 75 88 97 99 102 
121 125 128-129 135 138 141 149 163 
167-168 212-213 217 233 255 290 294 
301 305 311 314 342 372 377 388 398- 
399 410 437 442 453 470 474 481 495 
500 506 510 529 532 537 542 558 571 
579 604-605 610 620 628 637 643 658 
666-667 676 679 697 708 713 728 730 
734 749 765 768 796 807 818 822 834 
839 848 859 875 885 887 896 903 906 
914-915 928 947 973 981-982 


leukocyte 


GIBCO 


LUC001 


1 3 9 11 18-19 21 23-25 27 31-34 39 41- 
42 46-48 52 54-58 62-69 71-72 74-75 78- 
80 82 89-90 93 99 110 115-121 123-124 
128-133 135 138 141 143-146 149 152 
156 159-161 163 167-168 176 179 181 
186-187 189-190 194 198 200 203-204 
209 211-212 218-219 226 232-236 240 
244 247 251 253-255 258-259 263-264 
269 271 274 278-279 282-283 285 288- 
290 294-295 297 301-306 311 313-314 
317 320-321 325 328 330-331 335 337 
342 344 348 350-351 353-354 358-359 
361-365 368 371-372 375 388-389 394- 
395 397-401 403 405 407 409-412 421 
425-427 432 437 442 448-450 452 457 
460-461 468-471 474 476 479-482 484 
492-494 496-498 500 506^510 516-517 
520-521 524 529-530 532 537 540-544 
551 553-554 558 560-565 569 577-578 
580-583 586-587 589 592 596-597 602- 
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603 606-608 610-624 626-628 630-631 
634-635 641-643 654 657-658 661 663- 
665 669 672 677 679 684-689 691 696- 
697 699 708 711 713 715 717 721-724 
728 730 738-740 747-749 755 761 765 
767-769 771 774-779 782 784 789 791- 
792 794-795 797 807-808 811-815 817- 
818 822 824 828 830 832 834 839-840 
842 845 848 856 859 862 864 867 871 
875-877 887 891 893-894 896-898 903 
906-91 1 913-916 921 923 925 927-928 
930 932 935-936 939 943-944 947 949- 
950 953 958-959 961-963 965 967 972- 
973 982 


leukocyte 


Clontech 


LUC003 


1 41 82 106 119 123-124 160 177 184 201 
212 221 228 271 279 285 295 321 325 
372 394 41 1-412 443 468-470 530 532 
537 551 569 580-581 613 619 623 626- 
627 642 655 697 761 767 769.775 789 
809 867 887 923 928 950 


melanoma 
from cell line 
ATCC #CRL 
1424 


Clontech 


MEL004 


3 25 55-56 67 71 78 109 121 129 146 167 
172-173 176 200 209 212 258-259 263 
278 297 301 306 312 335 338 340 352 
361-362 367 388 395 402 410 418-419 
429 437 454 464-465 481 496 500 503 
507 524 532 539 560-562 581-582 587 
589 599 612-613 617-621 623 643 657 
663-664 672 715 724 748 752 761 767- 
768 770 785-786 789 835 848 877 887 
896 916 919-920 947 967 978-980 


mammary 
gland 


Invitrogen 


MMG001 


1 14 19 21 28-29 31-37 47 49-51 55 57 
63-67 69 71-72 75-78 92 108-109 111 116 
121 123-124 126 128 130-133 135 143- 
144 148-150 156 159 164 168 172 177- 
179 184 186-187 190 194 200-204 209 
212 217 226 230 232-236 241 244 246- 
247 252 255 258-259 263 268 270 275 
279-283 285 290 292-293 301 304-305 
311 313-314 317 320 322-323 326-327 
330 332 338 342-344 348-349 354 360 
363 367 371 374 380 382-383 385 388 
394-395 398 401-403 407 409 41 1-412 
418-420 426-427 430 435 437 442 449- 
453 459 461 465-468 470 474 477-478 
480 483 485 488 498 500 503-504 507 
515 519 522 524 529-532 538-541 544 
547 555 560 563 565 569 573-574 579- 
580 582 584 587-589 593 597 601-610 
612-613 615-618 620-622 624 634 636- 
637 639 642-644 646-647 650'657 663- 
664 674 676 679 688-689 691 693 696 
701-703 713 715 717 728 730 732 738- 
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739 741-743 745 749 751 753 763 767 
769 772-773 785-786 793 796-797 812 
821-824 830-833 837 848 856 859 861 
864 868-870 876-877 887 891 893-894 
898 903-904 907-911 913-918 921 923 
925-926 930-93 1 936 942 949-950 958 
961 966-967 969 972-973 


induced neuron 
cells 


Strategene 


NTD001 


9 65 82 92 106 113 142 146 156 172 176 
191 208 221 258 277 328 333 346 361- 
362 371-372 375 388 410 414 418-419 
440 471 484 495 516 524 529-530 592 
610 628 642 650 745 748 752 761 793 
818 848 851 897 


retinoid acid 
induced neuron 
cells 


Strategene 


NTR001 


19 87 184 305 385 440 474 626-627 643 
748 799 834 977 


neuronal cells 


Strategene 


NTU001 


19 33-34 42 70 82 87 109 115 126 146 
172 185 188 194 212 255 269 274 283 
312 317 329 340 361-362 367 379 394 
399 401 410 420 426-427 474 479 507 
530 579 582-583 610 617-618 636 643 
658 732 740 765 769 784 791 793 799 
802-803 818 842 851 864 897 907 932 


pituitary gland 


Clontech 


PIT004 


3 19 123-124 194 255 354 358 373-374 
377 426-427 462 492-494 635 785-786 
793 893-894 


placenta 


Clontech 


PLA003 


138 176 574 896 972 


prostate 


Clontech 


PRT001 


3 9 16 57 65 75 83 108 130-134 138 141 
146 149-150 159 182 186-187 190 203 
209 234-235 276 283 322 413 415 442 
449-450 453 480 484 490 499-500 503 
505-506 523 537 543 564 583 602-603 
611 619 623 643 650 697 711 729 761 
765 770 776-778 784 789 819 822 831 
839 862 866 887 904 907 921 935 962- 
963 967 973 


rectum 


Invitrogen 


REC001 


19 30 33-34 66 108-109 123-124 126 129- 
131 143 149 151 156 164 190 201 240 
247 250 263 268 274 279 287 295 298- 
299 310 314 332 34 1 354 3 84 394 401 
420 425 442 446 459 483 485 520-521 
532 545 559 580-581 584 592 602-607 
610 612 615 619 634 637 646 655 664 
683-684 741 769 793 822 870 908-911 
914-916 934 937-938 942 967 973 982 


salivary gland . 


Clontech 


SAL001 


16 68 74 84 121 123-124 156 172 190 203 
209 232 248 254 269 292 294 363 377 
395 398 400 402 405-406 410 430 442 
459 462 474 483 485 563-564 579 587- 
588 599 602-603 643 658 699 728 730 
737 741 748 794 822 867 876 897 903 
981 
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salivary gland 


Clontech 


SALs03 


217 254 270 388 610 


skin fibroblast 


ATCC 


SFB001 


517 949 


skin fibroblast 


ATCC 


SFB002 


269 688 


skin fibroblast 


ATCC 


SFB003 


3 203 897 907 1 


small intestine 


Clontech 


SIN001 


3-4 47 57 68-69 92 99 125-126 130-131 
135 149 151-152 156 159 185 204 241 
246 291-292 318-319 338 343 348 363 
373 375 382 388-389 392-394 397 400 
437 466-467 471 484 500 517 520-521 
525 547 560 580-581 588 599 602-603 
612 624 643 711 731 733-734 757 761 
769 774-775 794 824 864 904 906 910- 
911 913 948 953 959 976 984 


skeletal muscle 


Clontech 


SKM001 


15 75 135 146 172 190 218 267 282 308 
410 426-427 474 505 588 620 623 658 
692 713 737 779 790 862 874 878 887 
952 962-963 


skeletal muscle 


Clontech 


SKMs04 


215 


spinal cord 


Clontech 


SPC001 


14 20-21 25 28-29 31 39 46 48 59 78 83- 
84 91-92 103 112-113 135 160 168 172 
176 188 190 205 209 229 232 258 285 
301 308 312-314 321 323 329 346 374 
377 380 383 388 394 398 406 409-410 
431 449-450 453 455 466-467 470-471 
484-486 488 495 497 500 503 508-509 
524 537 539 558 581 586 604-605 611 
619 623 630-631 633 656 663 711 715 
729 736 740-741 761 767 769 776-778 
780 818 822 831 835-836 840 843 859 
861 871 875 887-888 897 906-907 913 
919-920 928 931 953 958 


adult spleen 


Clontech 


SPLcOl 


3 6 12-13 66 130-131 178 365 403 431 
461 558 610 715 797 809 876 947 967 


stomach 


Clontech 


STO001 


35 114 130-131 144 155 176 189 206-207 
249 260-262 336 382 398 425 431 453 
461 483 496 500 527 530 580 642 657 
663 669 748 765 768 802-803 839 891 
942 981 


thalamus 


Clontech 


THA002 


30-32 48 66 109 127 130-131 135 142 
14S 1 1 68 1 7? 174 1SS 1 QQ 994- 

225 233 246 277 282 286 293 322 332 
334 346 374 384 400 402 420 424 435- 
437 446 466-467 485 503 506 527 542 
549 572 612 615 622 624 633 643-644 
658 676 736 790 794 824 831 835 896 








907 950 969 


thymus 


Clonetech 


THM001 


10 16 20 28-29 32 37 41 52 57 66-67 74- 
75 110 118 121 129-131 141 151 159-160 
208 211 218 247 269 289 295 297 320 
325 354 358 365 367 372 378 388-389 
395 398 41 1-412 420 423 435 452 500 
508-509 517 524 532.537 551 558 560 
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569 577-578 582 586 598 608 61 1 622 
643 684 715 721-723 728 740 766 772- 
773 795 834 837 849 864 885 900 921 
946 948 958 962-963 965 972-973 982 


thymus 


Clontech 


THMc02 


1 3 9-11 16 21 27 32-34 38-39 51 55-57 
66 72 74 77-78 80 82 89-90 101 1 12 1 15 
118-119 121 123-124 126 138 144 152 
159 168 174 176 178 186-188 197 200 
208 212-214 217 225 233 243-244 246 
254 256-262 279 282 285 288-289 296- 
297 313-314 322 334 343 354-355 358- 
359 363-364 367-368 372-373 382 387- 
389 395 400 402 41 1 414 426-427 437 
440 442 449-450 454 457 462 464 469 
474 479 481 485 490-491 506 508-509 
511 517 522 526 528 532 542 551 554 
561-562 564 566-570 580-582 585 589 
597 599-600 602-608 611 613-614 619- 
621 625 628 630-631 644 646 655 669 
672 677 6;84 686-693 697 713 717 720 
728 740 746 749 760-762 767 771 775 
794 797 804 808 81 1 816 818-819 837 
840 859 880 883 887-888 896-897 903 
908-911 913 916 924 936 947-948 950 
962-963 965 967 970 


thyroid gland 


Clontech 


THR001 


3 8-9 14-15 19-22 28-29 39 41 55-56 66 
69 71-72 78-79 97 104-105 109 113 115 
119 121 123-124 130-133 135 138 143- 
144 146 148 151-152 156 159-163 165 
168 172 174 177183-184 196 199-200 
203 209 211 215-218 228-229 232-236 
244 254-255 258 273 282 290 292 294 
297 303-306 308 311 317-318 322-323 
325-326 334-335 340 342 348 354 358 
373 377 381-382 387 394 398 401-402 
405-406 409-412 416 422 425-427 429- 
43 1 440 449-453 462 466-468 474 478- 
479 481-484 490 492-496 500-501 505- 
506 517-518 522-525 532 537 540-541 
545 551 558 560 563-564 580 583 587- 
589 593 597 599 606-607 610 617-621 
625-628 633 635 641-643 658-659 664- 
669 674 682 686 688-691 696 699 715 
724 730 740 742-743 747 750 752 759 
761 765-766 768-769 779 789 796 802- 
803 813 818-819 822 831 837 843 845 
848-849 862 864 868-869 871 874 876- 
877 887 893-894 896-897 907-909 912 
919-921 923 925 928 936 940-942 944 
946-947 950 953 955 958-959 962-963 
967 969 973 981 


trachea 


Clontech 


TRC001 


33-34 55-56 69 74 163 172 190 209 212 
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267 270 297 305 314 352 413 426-427 
466-467 500 502 504 5 80 5 86 610 613 
633 642 688 691 71 1 724 738-739 774 
782 816 820 839 848 862 868-869 914- 
915 928 968 


uterus 


Clontech 


UTR001 


4 9 18 37 63-64 74 108 114-115 130-131 
160 166 179 184 190 209 233 249 269 
285 301 3 14 327 337 348 384 394 399- 
400 403 406 41 r 425 431 434 437 440 
462 474 485 490 508-509 526 532 579 
617-619 636 642-643 672 761 769 793 
837 849 864 887 903 906 928 934 947 
967 



TABLE 2 



SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


1 


L06175 


Homo sapiens 


occurs in MHC class I region; ORF 


308 


98 


2 


Y70775 


Homo sapiens 


Follistatin-related protein zfsta. 


3094 


98 


3 


X15187 


Homo sapiens 


precursor polypeptide (AA -21 to 
782) 


4112 


100 


4 


AF1 10640 


Homo sapiens 


orphan seven-transmembrane 
receptor 


344 


100 


5 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7879. 


158 


72 


6 


W85607 


Homo sapiens 


Secreted protein clone da228_6. 


1477 


100 


7 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 
hDRR4. 


884 


88 


8 


Y15227 


Homo sapiens 


Leul 


391 


100 


9 


Y28817 


Homo sapiens 


pt326_4 secreted protein. 


3338 


100 


10 


X92106 


Homo sapiens 


bleomycin hydrolase 


2445 


100 


11 


Y15228 


Homo sapiens 


Leu2 


445 


100 


12 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


432 


34 


13 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 
anchored protein homolog 


320 


27 


14 


Y71062 


Homo sapiens 


Human membrane transport protein, 
MTRP-7. 


2323 


99 


15 


U96781 


Homo sapiens 


Ca2+ ATPase of fast-twitch skeletal 
muscle sacroplasmic reticulum, adult 
isoform 


5145 


100 


16 


M16653 


Homo sapiens 


pancreatic elastase IIB zymogen 


1435 


99 


17 


Y13398 


Homo sapiens 


Amino acid sequence of protein 
PR0346. 


1749 


99 


18 


Y02283 


Homo sapiens 


Secreted protein clone br342_l 1 
polypeptide sequence. 


1399 


99 


19 


Y53030 


Homo sapiens 


Human secreted protein clone d24_l 
protein sequence SEQ ID NO:66. 


1371 


100 


20 


AL031320 


Homo sapiens 


dJ20N2.5 (novel protein similar to 
fucosidase, alpha-L-1, tissue (EC 
3.2.1.51, alpha-l-fucosidase 
fucohydrolase)) 


2597 


99 


21 


B01384 


Homo sapiens 


Neuron-associated protein. 


1876 


100 


22 


Y68778 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-10. 


2470 


100 
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ID 

NO: 


A t ' 1' t' fl AM 

NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

rTJFNTTTV 

1 U 12. M ■ > f I 


23 


Y55935 


Homo sapiens 


Human KHS2 protein. 


4781 


99 


24 


Y55935 


Homo sapiens 


Human KHS2 protein. 


2807 


100 


25 


AC024792 


Caenorhabditis 
elegans 


contains similarity to TR:O95029 


463 


31 


26 


Y07972 


787 


Human secreted protein fragment 


1540 


100 


27 


X97630 


Homo sapiens 


serine/threonine protein kinase 


3781 


98 


28 


AF150755 


Mus musculus 


microtubule-actin crosslinking factor 


3514 


68 


29 


AF150755 


Mus musculus 


microtubule-actin crosslinking factor 


3725 


70 


30 


Z38011 


Mus musculus 


DMR-N9 


2988 


86 


31 


AJ000522 


Homo sapiens 


axonemal dynein heavy chain 


6058 


99 


32 


AF037256 


Mus musculus 


ES2 protein 


2260 


91 


33 


S62140 


Homo sapiens 


TLS=nuclear RNA -binding protein 


2917 


100 


34 


S62140 


Homo sapiens 


TLS=nuclear RNA-binding protein 


2890 


98 


36 


AB038237 


Homo sapiens 


G protein-coupled receptor C5L2 


1767 


100 


37 


D79994 


Homo sapiens 


similar to ankyrin of Chromatium 
vinosum. 


6089 


99 


38 


X63380 


Homo sapiens 


serum response factor-related protein 


1966 


99 


39 


AL022072 


Schizosacchar 
omyces pombe 


lipoic acid synthetase 


1067 


61 


40 


J03930 


Homo sapiens 


alkaline phosphatase 


2751 


100 


41 


AF132968 


Homo sapiens 


CGI-34 protein 


1088 


98 


42 


ALII 7637 


Homo sapiens 


hypothetical protein 


2208 


100 


43 


AL021393 


Homo sapiens 


bK747E2.1 (novel protein) 


1526 


100 


44 


X68011 


Homo sapiens 


ZNF81 


1886 


100 


45 


AC002464 


Homo sapiens 


organic cation transporter; 50% 
similarity to JC4884 (PID:g2 143892) 


2423 


100 


46 


W7S245 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 19. 


1949 


100 


47 


Y41765 


Homo sapiens 


Human PRO1083 protein sequence. 


3604 


100 


48 


AF097330 


Homo sapiens 


HI chloride channel; p64Hl; CLIC4 


1305 


99 


50 


U09413 


Homo sapiens 


zinc finger protein ZNF 135 


1361 


57 


51 


AF061812 


Homo sapiens 


keratin 16 


2374 


100 


52 


W63681 


Homo sapiens 


Human secreted protein 1. 


1326 


99 


53 


AB035303 


Homo sapiens 


cadherin-10 


4094 


100 


54 


A12022 


synthetic 
construct 


MRP-8 


485 


100 


55 


AL121897 


Homo sapiens 


bA392M18_.3 (KIAA0180) 


1867 


100 


56 


Y73330 


Homo sapiens 


HTRM clone 397663 protein 
sequence. 


818 


96 


57 


AF151018 


Homo sapiens 


HSPC184 


955 


100 


58 


AF125042 


Homo sapiens 


bisphosphate 3 '-nucleotidase 


1586 


100 


59 


AF118670 


Homo sapiens 


orphan G protein-coupled receptor 


1971 


100 


60 


X04494 


Homo sapiens 


precursor polypeptide 


1903 


100 


61 


AF208865 


Homo sapiens 


EDRF 


528 


100 


62 


D 15057 


Homo sapiens 


DAD-1 


567 


100 


63 


AF260665 


Homo sapiens 


histone acetyltransferase 


1510 


100 


64 


AF260665 


Homo sapiens 


histone acetyltransferase 


1429 


96 


65 


AJ277145 


Homo sapiens 


ras-related small GTPase RAB18 


1073 


100 


66 


Y94950 


Homo sapiens 


Human secreted protein clone 

dhl 073 12 protein sequence SEQ ED 

NO: 106. 


348 


100 


67 


Y82744 


Homo sapiens 


DNA replication and repair 
associated protein (DRASP). 


1028 


100 


68 


Y44486 


Homo sapiens 


Human GPRW receptor polypeptide. 


1721 


100 


69 


AL031228 


Homo sapiens 


dJ1033B10.2 (WD40 protein BING4 
(similar to S. cerevisiae YER082C, 
M. sexta MNG10 and C. elegans 
F28D1.1) 


3196 


100 
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SEQ 
ID 
NO: 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 
SCORE 


% 

f r* PXTTTTV 
IDklNl 11 i 


70 


AJ276316 


Homo sapiens 


zinc finger protein 304 


1751 


52 


71 


Y18314 


Homo sapiens 


paraplegin-like protein 


4146 


99 


72 


AF1 57028 


Homo sapiens 


protein phosphatase methylesterase-1 


2017 


100 


74 


Y71082 


Homo sapiens 


Human B-aggressive lymphoma 
(BAL) protein. 


1765 


99 


75 


AF225420 


Homo sapiens 


AD025 


734 


100 


76 


X95235 


Homo sapiens 


transcription factor AP2 


217 


100 


77 


AF1 08420 


Takifugu 
rubripes 


1 -aminocyclopropane-carboxilate 
synthase 


733 


56 


78 


GO 1349 


Homo sapiens 


Human secreted protein, SEQ ED 
NO: 5430. 


650 


99 


79 


AL 117635 


Homo sapiens 


hypothetical protein 


922 


99 


81 


Z85986 


Homo sapiens 


dJIOSKI 1.3 (similar to yeast 
suppressor protein SRP40) 


865 


77 


82 


AF183414 


Homo sapiens 


hemin-sensitive initiation factor 2a 
kinase 


3231 


99 


83 


G01143 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5224. 


495 


98 


84 


U03985 


Homo sapiens 


N-ethylmaleimide-sensitive factor 


3744 


99 


85 


Y17791 


Homo sapiens 


VAX2 protein 


1496 


100 


87 


AF263538 


Homo sapiens 


growth differentiation factor 3 


1944 


99 


88 


Y19757 


Homo sapiens 


SEQ ED NO 475 from W09922243. 


1361 


100 


89 


AF161493 


Homo sapiens 


HSPC144 


1185 


100 


90 


AF161493 


Homo sapiens 


HSP.C144 


856 


100 


91 


B25780 


787 


Human secreted protein SEQ ID 


647 


41 


92 


U57344 


Mus musculus 


Meis3 


1007 


89 


93 


AF172854 


Homo sapiens 


cardiotrophin-like cytokine CLC 


1197 


98 


94 


AL390114 


Leishmania 
major 


extremely cysteine/valine rich 
protein 


223 


29 


95 


AB016886 


Arabidopsis 
thaliana 


contains similarity to adenylate 
kinase~gene id:MCA23.18 


287 


38 


96 


AC005525 


Homo sapiens 


F22162 1 


1855 


96 


97 


B20997 


Homo sapiens 


Human nucleic acid-binding protein, 
NuABP-1. 


3836 


99 


98 


AJ006692 


Homo sapiens 


ultra high suLfer keratin 


507 


70 


99 


AF 172264 


Homo sapiens 


Traf2 and NCK interacting kinase, 
splice variant 1 


6942 


99 


100 


LI 1239 


Homo sapiens 


homeobox protein 


717 


100 


101 


AC004890 


Homo sapiens 


similar to zinc finger proteins; 
similar to AAC01956 
(PID:g2843171) 


2154 


98 


102 


AC003682 


Homo sapiens 


R28830 2 


1287 


48 


103 


AF201839 


Rattus 
norvegicus 


dynamin Illbb isoform 


4270 


95 


104 


Y79510 


Homo sapiens 


Human carbohydrate-associated 
protein CRBAP-6. 


1394 


100 


105 


Y79510 


Homo sapiens 


Human carbohydrate-associated 
protein CRBAP-6. 


1209 


90 


106 


AL096748 


Homo sapiens 


hypothetical protein 


1216 


100 


108 


X97260 


Homo sapiens 


Metallothionein 2 


381 


100 


109 


AL034422 


Homo sapiens 


dJl 141E15.2 (novel protein) 


433 


100 


no 


AF19133S 


Homo sapiens 


anaphase-promoting complex subunit 
4 


683 


100 


111 


AL021712 


Arabidopsis 
thaliana 


putative protein 


185 


26 


112 


AF250138 


Homo sapiens 


small stress protein-like protein 
HSP22 


1063 


100 


113 


AL109976 


Homo sapiens 


dJ794I6. 1.1 (novel protein) 


4176 


99 


114 


Y36151 


787 


Human secreted protein 


668 


100 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDFNTITY 


115 


AF1 10399 


Homo sapiens 


elongation factor Ts 


1666 <■■■ 


100 


116 


AF210317 


Homo sapiens 


facilitative glucose transporter family 
member GLUT9 


2052 


99 


117 


Y73328 


Homo sapiens 


HTRM clone 082843 protein 
sequence. 


931 


100 


118 


X04085 


Homo sapiens 


catalase 


2846 


100 


119 


AF147717 


Homo sapiens 


ubiquitin C-terminal hydrolase 
UCH37 


1695 


100 


120 


X73882 


Homo sapiens 


microtubule associated protein 


3801 


99 


121 


AC004882 


Homo sapiens 


similar to CAA16821 
(PID:g3255952) 


3223 


100 


122 


M93311 


Homo sapiens 


metallothionein-IH 


421 


100 


123 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7908. 


557 


94 


124 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7908. 


222 


53 


125 


AF232009 


Homo sapiens 


peroxisomal trans 2-enoyl CoA 
reductase 


1565 


99 


126 


AB004906 


Ipomoea 
purpurea 


transposase 


146 


20 


127 


M60165 


Homo sapiens 


guanine nucleotide-binding 
regulatory protein 2 


1832 ' 


99 


128 


YI0319 


Homo sapiens 


carnitine carrier 


1592 


100 


129 


U75467 


Drosophila 
melanogaster 


Atu 


937 


36 . 


130 


Z21507 


Homo sapiens 


human elongation factor-l-delta 


494 


87 ' 


131 


[ Z21507 


Homo sapiens 


human elongation factor-l-delta 


938 


100 


132 


Y58633 


Homo sapiens 


Protein regulating gene expression 
PRGE-26. 


6745 


100 


133 


Y58633 


Homo sapiens 


Protein regulating gene expression 
PRGE-26. 


4818 


95 


134 


M13692 


Homo sapiens 


alpha- 1 acid glycoprotein precursor 


1064 


99 


135 


U72970 


Sus scrofa 


calcium/calmodulin-dependent 
protein kinase II isoform gamma-B 


2723 


99 


136 


G03213 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7294. 


450 


100 


137 


AC005102 


Homo sapiens 


small inducible cytokine subfamily A 
member 24 


627 


99 


138 


AF155648 


Homo sapiens 


putative zinc finger protein 


5855 


92 


139 


AF144638 


Homo sapiens 


sphingosine-1 -phosphate lyase 


2977 


100 


140 


AF152318 


Homo sapiens 


protocadherin gamma Al 


4778 


100 


141 


B08517 


Homo sapiens 


Amino acid sequence of a beta- 
tubulin antigen. 


5841 


100 


142 


X56667 


Homo sapiens 


calretinin 


1410 


99 


143 


X92763 


Homo sapiens 


tafazzins 


1605 


100 


144 


Y95293 


Homo sapiens 


Human GEF containing NEK-like 
kinase substrate sGNK. 


4092 


99 


145 


AF226046 • 


Homo sapiens 


GK003 


1198 


100 


146 


M22877 


Homo sapiens 


cytochrome c 


554 


98 


147 


AJ272212 


Homo sapiens 


protein serine kinase 


2196 


100 


148 


AB026491 


Homo sapiens 


PICK1 


2114 


98 


149 


AB018580 


Homo sapiens 


hluPGFS 


1699 


100 


150 


X91868 


Homo sapiens 


sixl 


1509 


100 


151 


AF266505 


Mus musculus 


pseudouridine synthase 3 


2135 


84 


152 


U29170 


Drosophila 
melanogaster 


ANON-23D 


883 


43 


153 


G04075 


Homo sapiens 


Human secreted protein, SEQ ED 
NO: 8156. 


567 


99 


154 


AY009128 


Homo sapiens 


ISCU2 


138 


100 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


WATERMAN 
SCORE 


% 

IDENTITY 


194 


B25679 


Homo sapiens 


Hiiman secreted protein sequence 
encoded by gene 1 5 SEQ ID NO:68. 


760 


100 


195 


AB020315 


787 


homologue of mouse dkk-1 generAcc 


1466 


100 


196 


U35730 


Mus musculus 


jerky 


2021 


75 


197 


AL136450 


Homo sapiens 


d J5 1 0O2 1 . 1 (novel protein) 


632 


• 100 


198 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


512 


24 


199 


Y70775 


Homo sapiens 


Follistatin-related protein zfsta. 


2027 


63 


200 


X87237 


Homo sapiens 


a-glucosidase I 


4447 


99 


201 


AF101078 


Caenorhabditis 
elegans 


CLU-1 


1393 


46 


202 


X04571 


Homo sapiens 


precursor polypeptide (AA -22 to 
1185) 


6611 


100 


203 


X00474 


Homo sapiens 


pS2 precursor 


466 


100 


204 


AB029333 


Halocynthia 
roretzi 


HrPET-1 


974 


54 


205 


AF146019 


Homo sapiens 


hepatocellular carcinoma antigen 
gene 520 


998 


100 


206 


AF071002 


Homo sapiens 


minK-related peptide 1 ; MiRPl 


632 


100 


207 


AB038162 


Homo sapiens 


trefoil factor 2 


744 


100 


208 


U30521 


Homo sapiens 


P311 HUM 


363 


100 


209 


AB000911 


Sus scrofa 


ribosomal protein 


782 


100 


210 


AB021227 


Homo sapiens 


membrane-type-5 matrix 
metalloproteinase 


3545 


100 


211 


. AF 180920 


Homo sapiens 


cycliri L ania-6a 


2722 


100 


212 


AF105365 


Homo sapiens 


K-Cl cotransporter KCC4 


5624 


100 


213 


U29244 


Caenorhabditis 
elegans 


similar to human (TRE) transforming 
protein (PIR:S22157) 


602 


32 


214 


AL033538 


Homo sapiens 


dJ477H23.1 (novel protein) 


3195 


100 


215 


X52011 


Homo sapiens 


muscle determination factor 


1262 


100 


216 


AF083248 


Homo sapiens 


ribosomal protein L26 homolog 


739 


100 


217 


AF006751 


Homo sapiens 


ES/130 


4793 


99 


218 


AB007859 


Homo sapiens 


KIAA0399 protein 


3559 


99 


219 


AK026291 


Homo sapiens 


unnamed protein product 


826 


100 


221 


Y84045 


Homo sapiens 


Splice variant of cancer associated 
polypeptide CHl-9al 1-2. 


5851 


97 


222 


Z67996 


Homo sapiens 


tenascin-R (restrictin) 


7186 


100 


223 


AF 134802 


Homo sapiens 


cofilin isoform 1 


846 


100 


224 


Y17711 


Homo sapiens 


atopy related autoantigen CALC 


1611 


99 


225 


AF 190051 


Gallus gallus 


hepatocyte nuclear factor la 
dimerization cofactor isoform 


443 


81 


226 


AK026256 


Homo sapiens 


unnamed protein product 


866 


98 


227 


Z69368 


Schizosacchar 
omyces pombe 


•nuf2-like coiled-coil protein 


230 


25 


228 


AF275948 


Homo sapiens 


ABCA1 


11763 


99 


229 


AF161384 


Homo sapiens 


HSPC266 


2006 


98 


230 


Y 16270 


Homo sapiens 


paralemin 


1951 


100 


231 


AJ245599 


Homo sapiens 


putative secreted ligand 


2379 


99 


232 


W88499 


Homo sapiens 


Human stomach carcinoma clone 
HP 1 04 1 2-encoded protein. 


1545 


99 


233 


AF096286 


Mus musculus 


pecanex 1 


3623 


93 


234 


V64619 cd 
1 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


796 


100 


235 


V64619 cd 
1 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


470 


98 


236 


AF227258 


Bos taurus 


RPGR- interacting protein- 1 


1262 


38 


237 


AJ132445 


Homo sapiens 


claudin-14 


1181 


100 


238 


AL034562 


Homo sapiens 


dJ684024.2 (prodynorphin (Beta- 


1330 


100 
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155 


AF141315 


Homo sapiens 


alpha- 1,4-N- 

acetylglucosaminyltransferase 


1842 


100 


156 


AF1 10645 


Homo sapiens 


candidate tumor suppressor p33 
ING1 homolog 


1294 


99 


157 


AF159297 


Zea mays 


extensin-like protein 


238 


25 


158 


AL133325 


Homo sapiens 


dJ984P4.3 (Homeobox protein 
NKX2B) 


1437 


100 


159 


AF073298 


Homo sapiens 


small EDRK-rich factor 2 


294 


100 


160 


AC004858 


Homo sapiens 


Ul small ribonucleoprotein 1SNRP 
homolog; match to PED:g4050087 


4032 


100 


161 


AB012109 


Homo sapiens 


APC10 


990 


100 


162 


AL162751 


Arabidopsis 
thaliana 


putative protein 


194 


32 


163 


AJ005698 


Homo sapiens 


poly(A)-specific ribonuclease 


3351 


100 


164 


AF1 17646 


Homo sapiens 


long CBL-3 protein 


2547 


99 


165 


AC004002 


Homo sapiens 


similar to ciliary dynein beta heavy 
chain; 78% Similarity to P23098 
(PID:g 118965) 


5065 


100 


166 


Ml 0942 


Homo sapiens 


human metallothionein-Ie 


381 


100 


167 


AF126484 


Homo sapiens 


CARD4 


4961 


100 


168 


AF161518 


Homo sapiens 


HSPC169 


1604 


100 


169 


M64983 


Homo sapiens 


fibrinogen beta chain 


2482 


100 


170 


M64983 


Homo sapiens 


fibrinogen beta chain 


2679 


100 


171 


M58514 


Gallus gallus 


fibrinogen beta chain 


1059 


78 


172 


AF078845 


Homo sapiens 


16.7Kd protein 


786 


100 


173 


AC004774 


Homo sapiens 


Dlx-6 


923 


100 


174 


Z98974 


Schizosacchar 
omyces pombe 


putative vacuolar protein sorting- 
associated protein 


185 


31 


175 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


283 


23 


176 


W74726 


Homo sapiens 


Human secreted protein fg949_3. 


1879 


100 


177 


AJ222967 


Homo sapiens 


cystinosin 


1920 


100 


178 


AC024796 


Caenorhabditis 
elegans 


contains similarity to TR076167 


221 


27 


179 


Y66632 


Homo sapiens 


Membrane-bound protein PR0276. 


1370 


100 


180 


AF151803 


Homo sapiens 


CGI-45 protein 


215 


28 


181 


G02694 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6775. 


283 


100 


182 


Y17292 


Homo sapiens 


Human cell death preventing kinase 
(DPK- 1 ) protein sequence. 


2676 


100 


183 


AF234765 


Rattus 
norvegicus 


serine-arginine-rich splicing 
regulatory protein SRRP86 


148 


27 


184 


AF151855 


Homo sapiens 


CGI-97 protein 


1214 


96 


185 


AF289664 


Mus musculus 


CYLN2 


4673 


90 


186 


AL022238 


Homo sapiens 


dJ1042K10.2 (supported by 
GENSCAN, FGENES and 
GENE WISE) 


4059 


100 


187 


AL022238 


Homo sapiens 


dJ1042K10.2 (supported by 
GENSCAN, FGENES and 
GENE WISE) 


2332 


100 


188 


X83543 


Homo sapiens 


APXL 


8513 


99 


189 


AF059569 


Homo sapiens 


actin binding protein MAYVEN 


3106 


99 


190 


M18135 


Rattus 
norvegicus 


smooth-muscle alpha tropomyosin 


1306 


95 


191 


AF242194 


Drosophila 
melanogaster 


brakeless-B 


147 


52 


192 


D30689 


Bacillus 
subtilis 


subunit of nitrite reductase 


113 


29 


193 


Y44984 


Homo sapiens 


Human epidermal protein-1. 


538 


97 



wo 



01/57190 



PCT/USO 1/04098 



SEQ 
in 

NO: 


ACCESSION 

NTIMRFR 

i i ■ * 1 D Ij IV . 


SPECIES 


DESCRIPTION 


SMITH- 

W A TrD MAW 

SCORE 


% 

IDLIN 1 1 1 Y 








Neoendorphin-Dynorphin precursor, 
Proenkephalin B precursor)) 






239 


AF262027 


Homo sapiens 


eIF-5A2 


808 


100 


240 


AL079344 


Arabidopsis 
thaliana 


putative protein 


194 


33 


241 


AC002394 


Homo sapiens 


Gene product with similarity to 
dynein beta subunit 


1542 


51 


242 


AJ271361 


Takifugu 
rubripes 


FRANK2 protein 


303 


30 


243 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1476 


48 


244 


AF190167 


Homo sapiens 


membrane associated protein SLP-2 


1736 


99 


245 


Y10601 


Homo sapiens 


ankyrin-like protein 


5877 


100 


246 


AL121771 


Homo sapiens 


dJ548G19.1.1 (novel protein 
(ortholog of mouse zinc finger 
protein ZFP64) (translation of cDNA 
NT2RP3001398 (Em:AK001596)) 
(isoform 1)) 


3628 


100 


247 


L25314 


Drosophila 
melanogaster 


actin-related protein 


984 


47 


248 


X63745 


Homo sapiens 


KDEL receptor 


1095 


100 


249 


AF 112208 


Homo sapiens 


13kDa differentiation-associated 
protein 


816 


100 


250 


AP001707 


Homo sapiens 


human gene for claudin-8, Accession 
NO.AJ250711 


1172 


100 


251 


AL136125 


Homo sapiens 


dJ304B14.1 (novel protein) 


778 


100 


252 


AL031186 


Homo sapiens 


bK984Gl.l (supported by FGENES) 


532 


100 


253 


Y17531 


Homo sapiens 


Human secreted protein clone BL205 
14 protein. 


639 


100 


254 


AL049843 


Homo sapiens 


dJ392M17.3 (KIAA0349 protein) 


6741 


99 


255 


AJ242972 


Homo sapiens 


TOLLIP protein 


1424 


99 


256 


Y94S73 


Homo sapiens 


Human protein clone HP02632. 


1876 


100 


257 


AF279865 


Homo sapiens 


kinesin-like protein GAKIN 


2903 


100 


258 


AL024498 


Homo sapiens 


dJ417M14.1 (novel protein) 


589 


100 


259 


R66278 


Homo sapiens 


Therapeutic polypeptide from 
glioblastoma cell line. 


830 


100 


260 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3226 


99 


261 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


2821 


100 


262 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3149 


99 


263 


AF 197060 


Homo sapiens 


src homology 3 domain-containing 
protein HEP-55 


2257 


100 


264 


Y86262 


Homo sapiens 


Human secreted protein HAQAR23, 
SEQ ID NO: 177. 


766 


100 


265 


Y56966. 


Homo sapiens 


Human SBPSAPL polypeptide. 


2779 


100 


266 


Y56966 


Homo sapiens 


Human SBPSAPL polypeptide. 


1018 


99 


267 


AJ300465 


Homo sapiens 


putative white family ATP-binding 
cassette transporter 


1557 


95 


268 


AC004030 


Homo sapiens 


F21856 2 


3579 


99 


269 


X55954 


Homo sapiens 


HL23 ribosomal protein 


714 


100 


270 


AB033921 


Mus musculus 


Ndrl related protein Ndr2 


1855 


94 


271 


AF081886 


Homo sapiens 


EROl-like protein 


1905 


99 


272 


AF 166492 


Homo sapiens 


small GTPase RAB6B 


1060 


100 


273 


AL022238 


Homo sapiens 


dJ1042K10.4 (novel protein) 


2201 


100 


274 


W88667 


Homo sapiens 


Secreted protein encoded by gene 
134 clone HAIBP89. 


1530 


99 


275 


X00129 


Homo sapiens 


precursor RBP 


1044 


97 


276 


Z47500_cdl 


Homo sapiens 


1 l-MAY-1998 Human RHOH gene 
sequence. 


1161 


100 


277 


AB049188 


Equus caballus 


ubiquitin C-terminal hydrolase 


1118 


96 
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278 


AF270647 


Homo sapiens 


GTT1 


1564 


100 


279 


AF143956 


Mus musculus 


coronin-2 


2414 


94 


280 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


911 


92 


281 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


1031 


100 


282 


D83948 


Rattus 


Sl-1 protein 


3975 


90 






norvegicus 








283 


Y14768 


Homo sapiens 


I Kappa B-like protein 


2037 


100 


286 


AL031316 


Homo sapiens 


dJ28O10.3(HSDHBl 


294 


100 








(hydroxysteroid (1 1-beta) 












dehydrogenase 1) 






. 287 


D64109 


Homo sapiens 


tob family 


1773 


99 


288 


AB026043 


Homo sapiens 


MS4A7 


1230 


100 


289 


M61866 


Homo sapiens 


Krueppel-related DNA-binding 


209 


90 








protein 






290 


AJ001810 


Homo sapiens 


mRNA cleavage factor 1 25 kDa 


1217 


100 








subunit 






291 


Y99454 


Homo sapiens 


Human PRO 1605 (UNQ786) amino 


694 


100 








acid sequence SEQ ID NO:395. 






292 


Y44824 


Homo sapiens 


Human molecule associated with cell 


2370 


100 








proliferation, MACP-4. 






293 


AJ276101 


Homo sapiens 


GPRC5B protein 


2099 


100 


294 


AF161406 


Homo sapiens 


HSPC288 


719 


100 


295 


Y58628 


Homo sapiens 


Protein regulating gene expression 


1276 


100 






- 


PRGE-21. 






296 


U91561 


Rattus 


pyridoxine 5'-phosphate oxidase 


1239 


87 






norvegicus 








297 


L02956 


Xenopus 


ribonucleoprotein 


1624 


83 






laevis 








298 


AF226730 


Homo sapiens 


Cytl9 


1729 


99 


299 


AF226730 


Homo sapiens 


Cytl9 


906 


98 


300 


Y54324 


Homo sapiens 


Amino acid sequence of a human 


718 


89 








gastric cancer antigen protein. 






301 


AF125533 


Homo sapiens 


NADH-cytochrome b5 reductase 


1606 


100 








isoform 






302 


Y32206 


Homo sapiens 


Human receptor molecule (REC) 


1676 


98 








encoded by Incyte clone 2825826. 






303 


AF247565 


Homo sapiens 


hepatocellular carcinoma associated 


525 


100 








ring finger protein 






304 


AF208844 


Homo sapiens 


BM-002 


428 


100 


305 


AC004983 


Homo sapiens 


similar to PID:g3877944 


1988 


100 


306 


AL132978 


Arabidopsis 


putative protein 


210 


25 






thaliana 








307 


Y 10530 


Homo sapiens 


olfactory receptor 


1645 


100 


308 


AF 180681 


Homo sapiens 


guanine nucleotide exchange factor 


3597 


100 


309 


AF111856 


Homo sapiens 


sodium dependent phosphate 


3591 


99 








transporter isoform NaPi-3b 






310 


Y13583 


Homo sapiens 


G-protein coupled receptor 


2171 


100 


311 


Z73420 


Homo sapiens 


cE146D10.2 (mercaptopyruvate . 


1598 


100 








sulfurtransferase (EC 2.8.1.2)) 






312 


X79535 


Homo sapiens 


beta tubulin 


2348 


100 


313 


AF07O658 


Homo sapiens 


HSPC002 


861 


100 


314 


AF078866 


Homo sapiens 


SURF-4 


1395 


100 


317 


Z37986 


Homo sapiens 


phenylalkylamine binding protein 


1258 


100 


320 


AB047892 


Macaca 


hypothetical protein 


258 


82 






fascicularis 








321 


Y25755 


Homo sapiens 


Human secreted protein encoded 


1440 


100 








from gene 45. 






322 


AB016531 


Homo sapiens 


PEX16 


1741 


100 


323 


AL391141 


Arabidopsis 


putative protein 


274 


49 
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thaliana 








325 


AF140501 


Homo sapiens 


DNA polymerase iota 


3691 


99 


326 


X96698 


Homo sapiens 


D1075-like 


1450 


96 


327 


AF152325 


Homo sapiens 


protocadherin gamma A5 


4769 


100 


328 


AF151S03 


Homo sapiens 


CGI-45 protein 


1970 


100 


329 


X74070 


Homo sapiens 


transcription factor BTF3 


639 


81 


330 


AF171102 


Homo sapiens 


retinal degeneration B beta 


1302 


95 


331 


W54040 


Homo sapiens 


Human interferon-inducible protein, 
HIFI. 


484 


98 


332 


AF024617 


Homo sapiens 


transcription-associated zinc ribbon 
protein 


691 


100 


333 


U19181 


Rattus 
norvegicus 


Rabin3 


2129 


90 


334 


G03877 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7958. 


621 


100 


335 


AL008582 


Homo sapiens 


bK223H9.2 (ortholog of A. thaliana 
F23F1.8) 


626 


100 


336 


AF 110774 


Homo sapiens 


adrenal gland protein AD-001 


647 


100 


337 


AB011414 


Homo sapiens 


Kruppel-type zinc finger protein 


1674 


58 


338 


AF207600 


Homo sapiens 


ethanolamine kinase 


129 


100 


340 


AC020579 


Arabidopsis 
thaliana 


putative 

phosphoribosylformylglycinamidine 
synthase; 25509-29950 


3283 


50 


341 


Y28576 


Homo sapiens 


Secreted peptide clone pe503 1. 


944 


100 


342 


U32274 


Saccharomyce 
s cerevisiae 


Ydr386wp; CAI: 0.12 


191 


37 


343 


A01771 


synthetic 
construct 


vascular anticoagulating protein 


1661 


99 


344 


AF220052 


Homo sapiens 


uncharacterized hematopoietic 
stem/progenitor cells protein 
MDS032 


1285 


100 


345 


Y70400 


Homo sapiens 


Human cell-signalling protein-2. 


754 


100 


346 


Y50926 


Homo sapiens 


Human fetal brain cDNA clone 
vcl6_l derived protein. 


962 


100 


347 


AF 183428 


Homo sapiens 


28.4 kDa protein 


1329 


100 


348 


AC006069 


Arabidopsis 
thaliana 


putative cleavage and 
polyadenylation specifity factor 


1383 


55 


349 


AL032631 


Caenorhabditis 
elegans 


Y106G6H.8 


194 


39 


350 


U70669 


Homo sapiens 


Fas-ligand associated factor 3 


167 


23 


351 


Y93468 


Homo sapiens 


Amino acid sequence of a potassium 
channel interactor protein. 


1182 


92 


352 


AF005856 


Drosophila 
yakuba 


anon2A5 


111 


45 


353 


AJ271684 


Homo sapiens 


myeloid DAP12-associating lectin 


1013 


100 


354 


AF099100 


Homo sapiens 


WD-repeat protein 6 


2882 


99 


355 


U51730 


Murine 
leukemia virus 


reverse transcriptase 


316 


42 


356 


D50617 


Saccharomyce 
s cerevisiae 


YFL042C 


279 


27 


357 


D50617 


Saccharomyce 
s cerevisiae 


YFL042C 


279 


27 


358 


AF161432 


Homo sapiens 


HSPC314 


1059 


93 


359 


AB029488 


Homo sapiens 


Cllorf21 


758 


99 


360 


AJ251024 


Homo sapiens 


putative odorant binding protein ag 


1239 


100 


361 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2074 


74 


362 


U43281 


Saccharomyce 
s cerevisiae 


Lpg22p 


2153 


74 
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363 


AC007153 


Arabidopsis 
thaliana 


100632 


156 


24 


364 


AP197927 


Homo sapiens 


AF5q3 1 protein 


3992 


99 


365 


D28500 


Homo sapiens 


mitochondrial isoleucine tRNA 
synthetase 


4286 


98 


366 


X97868 


Homo sapiens 


arylsulphatase 


3141 


98 


367 


AL162048 


Homo sapiens 


hypothetical protein 


1532 


100 


368 


L36062 


Mus musculus 


steroidogenic acute regulatory 
protein 


189 


25 


369 


AF1 13249 


Homo sapiens 


multiple domain putative nuclear 
protein 


1022 


59 


370 


M15888 


Bos taurus 


endozepine-related protein precursor 


2425 


84 


371 


X66363 


Homo sapiens 


serine/threonine protein kinase 


2562 


100 


372 


W74802 


Homo sapiens 


Human secreted protein encoded by 
gene 73 clone HSQEL25. 


1532 


89 


373 


AF 100772 


Homo sapiens 


tenascin-Ml 


11535 


99. 


374 


. AF090934 


Homo sapiens 


PRO0518 


382 


100 


375 


AB021643 


Homo sapiens 


gonadotropin inducible transcription 
repressor-3 


2761 


99 


376 


AB049758 


Homo sapiens 


MA WD binding protein 


1331 


- 100 


377 


AF070666 


Homo sapiens 


Kruppel-associated box protein 


466 


97 


378 


S59342 


Mus sp. 


nuclear pore complex glycoprotein 
p62 


464 


60 


379 


AF149205 


Mus musculus 


Su(var)3-9 homolog Suv39h2 


1690 


88 


380 


AF227906 


Homo sapiens 


UDP-glucose:glycoprotein 
glucosyltransferase 2 precursor 


7851 


99 


381 


AF1 18566 


Mus musculus 


hematopoietic zinc finger protein 


1769 


92 


382 


AK000619 


Homo sapiens 


unnamed protein product 


810 


100 


383 


AF227906 


Homo sapiens 


UDP-glucose:glycoprotein 
glucosyltransferase 2 precursor 


7851 


99 


384 


AF1 17946 


Homo sapiens 


Link guanine nucleotide exchange 
factor II 


2363 


100 


385 


AF125390 


Drosophila 
melanogaster 


L82G 


139 


.41 


386 


Y94907 


Homo sapiens 


Human secreted protein clone 
cal06 19x protein sequence SEQ ID 
NO:20. 


1092 


50 


387 


U 18795 


Saccharomyce 
s cerevisiae 


Yel064cp 


206 


28 


388 


AF177388 


Homo sapiens 


cancer-amplified transcriptional 
coactivator ASC-2 


10748 


99 


389 


AJ002744 


Homo sapiens 


UDP-GalNAc:polypeptide N- 
acetylgalactosaminyltransferase 7 


3469 


96 


390 


AF097366 


Homo sapiens 


cone sodium-calcium potassium 
exchanger 


3166 


100 


391 


AF217525 


Homo sapiens 


Down syndrome cell adhesion 
molecule 


5337 


60 


392 


U81035 


Rattus 
norvegicus 


ankyrin binding cell adhesion 
molecule neurofascin 


3967 


91 


393 


X65224 


Gallus gallus 


neurofascin 


4097 


78 


394 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA 
-19 to 4525) 


4292 


99 


395 


AF151083 


Homo sapiens 


HSPC249 


444 


98 


396 


AB017026 


Mus musculus 


oxysterol-binding protein 


2173 


98 


397 


AL035587 


Homo sapiens 


dJ475N16.4 (KIAA0240) 


2393 


100 


398 


W74813 


Homo sapiens 


Human secreted protein encoded by 
gene 85 clone HSDFV29. 


722 


92 


399 


Y71110 


Homo sapiens 


Human Hydrolase protein-8 
(HYDRL-8). 


1637 


99 
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400 


AF039718 


Caenorhabditis 
elegans 


contains similarity to lupus LA 
protein homologs 


325 


43 


401 


AE000S77 


Methanotherm 
obacter 
thermoautotro 
phicus 


conserved protein 


231 


36 


402 


Y27795 


Homo sapiens 


Human secreted protein encoded by 
gene No. 79. 


1539 


99 


403 


Z50853 


Homo sapiens 


CLPP 


615 


100 


405 


X03475 


Rattus 
norvegicus 


ribosomal protein L35a (aa 1-1 10) 


576 


99 


406 


AF144237 


Homo sapiens 


LOMP protein 


252 


44 


407 


U20239 


Mus musculus 


fibrosin 


288 


76 


409 


AL033378 


Homo sapiens 


dJ323M4.1 (KIAA0790 protein) 


6026 


99 


410 


X54326 


Homo sapiens 


glutaminyl-tRNA synthetase 


7577 


99 


411 


X61585 


Bos taurus 


polynucleotide adenylyltransferase 


3715 


97 


•412 


AF217190 


Homo sapiens 


MLEL1 protein 


5271 


99 


414 


G02815 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6896. 


314 


95 


415 


AJ245922 


Homo sapiens 


alpha-tubulin 8 


2370 


100 


416 


AF203032 


Homo sapiens 


neurofilament protein 


220 


21 


417 


Z97653 


Homo sapiens 


C380A1.2.1 (novel protein (isoform 
O) 


1567 


100 


418 


AJ404326 


Homo sapiens 


SR+89 


1871 


99 


419 


AJ404326 


Homo sapiens 


SR+89 


902 


64 


420 


AF1 34726 


Homo sapiens 


G9A 


5334 


99 


421 


L28125 


Podospora 
anserina 


beta transducin-like protein 


288 


39 


422 


W21733 


Homo sapiens 


NIP-1 encoded by clone 59. 


110 


72 


423 


S67970 


Homo sapiens 


ZNF75=KRAB zinc finger 


951 


76 


424 


L28035 


Mus musculus 


protein kinase C gamma 


3768 


98 


426 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


555 


56 


427 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


266 


49 


428 


X61118 


Homo sapiens 


TTG-2a/RBTN-2a 


876 


100 


429 


Z96932 


Homo sapiens 


nuclear autoantigen fo 14 kDa 


496 


83 


430 


AJ277291 


Homo sapiens 


HELG protein 


678 


72 


431 


X82157 


Homo sapiens 


hevin 


3525 


99 


432 


AC007192 


Homo sapiens 


P85B HUMAN; PTDINS-3- 
KINASE P85-BETA 


3825 


99 


433 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1713 


50 


434 


AF084464 


Rattus 
norvegicus 


GTP-binding protein REM2 


141 


29 


435 


AL049795 


Homo sapiens 


dJ622L5.2 (novel protein) 


1756 


98 


436 


M14513 


Rattus 
norvegicus 


(Na+ and K+) ATPase, alpha(IU) 
catalytic subunit 


4269 


99 


437 


U33460 


Homo sapiens 


DNA-directed RNA polymerase I, 
largest subunit 


8777 


98 


438 


D87076 


Homo sapiens 


similar to human bromodomain 
protein BR140(JC2069) 


3067 


100 


439 


L43912 


Macaca 
mulatta 


mannose-binding protein A 


589 


93 


440 


D31763 


Homo sapiens 


ha0946 protein is Kruppel-related. 


927 


49 


441 


U70976 


Homo sapiens 


arrestin 


2068 


99 


442 


B08069 


Homo sapiens 


A human beta-alanine-pyruvate 
aminotransferase (HAP A). 


2343 


99 


443 


AF 100662 


Caenorhabditis 


contains similarity to ubiquitin 


166 


24 
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elegans 


carboxyl-terminal hydrolase (Pfam: 
UCH-l.hmm, score: 2846) (Pfam: 
UCH-2.hmm, score: 47.53) 






444 


D78017 


Rattus , 
norvegicus 


NFI-A1 


2667 


98 


445 


AL049569 


Homo sapiens 


dJ37C10.3 (novel ATPase) 


2418 


100 


448 


AJ242540 


Volvox carteri 
f. nagariensis 


hydroxypro line-rich glycoprotein 
DZ-HRGP 


165 


34 


449 


AJ133352 


Homo sapiens 


ZNF23 7 protein 


2006 


100 


450 


AJ133352 


Homo sapiens 


ZNF237 protein 


1025 


96 


451 


AF170708 


Homo sapiens 


T-box protein TBX3 


3700 


99 


452 


AK002080 


Homo sapiens 


unnamed protein product 


1546 


99 


453 


L32977 


Homo sapiens 


Rieske Fe-S protein 


1239 


93 


454 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


1533 


57 


455 


Y01141 


Homo sapiens 


Secreted protein encoded by gene 7 
clone HTLFA90. 


1453 


99 


456 


AB006631 


Homo sapiens 


The human homolog of mouse Cux-2 


6559 


100 


457 


AF067165 


Homo sapiens 


zinc finger protein 3 


977 


64 


458 


AF038169 


Homo sapiens 


unknown 


154 


38 


459 


W75214 


Homo sapiens 


Human secreted protein encoded by 
gene 19 clone HRSMC69. 


1180 


95 


460 


U97002 


Caenorhabditis 
elegans 


similar to acyl-CoA dehydrogenases 
and epoxide hydrolases; Pfam 
domain PF00441 (Acyl-CoA_dh), 
Score=57.4, E-value=1.7e-16,N=2; 
contains similarity to Pfam domain 
PF00702 (Hydrolase), Score=574, 
E-value=le-13,N=l 


583 


37 


461 


AK023I14 


Homo sapiens 


unnamed protein product 


1041 


99 


462 


M93134 


Friend murine 
leukemia virus 


pol protein 


289 


44 


463 


AF055473 


Homo sapiens 


GAGE-8 


232 


47 


466 


Y51415 


Homo sapiens 


Human wild type pKe83 protein. 


2625 


100 


467 


Y51417 


787 


Human pKe83 splice variant protein 


2433 


100 


468 


Y57936 


Homo sapiens 


Human transmembrane protein 
HTMPN-60. 


1629 


96 


469 


D38552 


Homo sapiens 


The ha 1539 protein is related to 
cyclophilin. 


2995 


100 


470 


Y70013 


Homo sapiens 


Human Protease and associated 
protein-7 (PPRG-7). 


3530 


100 


471 


AJ224747 


Homo sapiens 


C-terminal variant of hINADL 
including 2 amino acid exchanges 
and an insertion of 28 amino acids in 
frame. 


7969 


100 


472 


W99665 


Homo sapiens 


Human secreted protein clone 
dul57_12 protein. 


1546 


100 


473 


W99665 


Homo sapiens 


Human secreted protein clone 
dul57_12 protein. 


998 


98 


474 


X63526 


Homo sapiens 


homologue to elongation factor 1- 
gamma from A.salina 


2273 


99 


475 


XI 5940 


Homo sapiens 


ribosomal protein L3 1 (AA 1-125) 


644 


100 


476 


M60832 


Homo sapiens 


alpha-2 type VIII collagen 


3581 


99 


477 


AF039697 


Homo sapiens 


antigen NY-CO-31 


1213 


97 


478 


AF1 56929 


Sus scrofa 


inflammatory response protein 6 


1588 


83 


479 


AF264717 


Homo sapiens 


FYVE domain-containing dual 
specificity protein phosphatase 
FYVE-DSP2 


5610 


99 


480 


AF044578 


Homo sapiens 


putative DNA polymerase; POL4P 


2478 


94 


481 


X89750 


Homo sapiens 


TGIF protein 


1413 


100 
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482 


M93107 


Homo sapiens 


(R)-3-hydroxybutyrate 
dehydrogenase 


1663 


96 


483 


U58334 


Homo sapiens 


Bbp/53BP2 


1556 


41 


484 


AF151538 


Homo sapiens 


deoxycytidyl transferase; Revlp 


4281 


99 


485 


Z98884 


Homo sapiens 


dJ467Ll.l (K1AA0833) 


699 


73 


486 


AJ243874 


Homo sapiens 


oligophrenin-4 


3682 


100 


487 


Z11737 


Homo sapiens 


flavin-containing monooxygenase 4 


2969 


100 


488 


X56123 


Mus musculus 


talin 


4353 


77 


489 


AJ278112 


Homo sapiens 


putative cell cycle control protein 


335 


23 


490 


W74843 


Homo sapiens 


Human secreted protein encoded by 
gene 1 1 5 clone HOVB A03 . 


1013 


98 


491 


Y41337 


Homo sapiens 


Human secreted protein encoded by 
gene 30 clone HRDDV47. 


509 


36 


492 


X90530 


Homo sapiens 


ragB 


1926 


99 


493 


X90530 


Homo sapiens 


ragB 


1405 


99 


494 


X90530 


Homo sapiens 


ragB 


1893 


96 


495 


AL022394 


Homo sapiens 


dJ51 1B24.3 (KIAA0395 (probable 
homeobox protein)) 


4990 


99 


496 


Y11395 


Homo sapiens 


lanthionine synthetase C-like protein 
1 


2168 


100 


497 


AJ010119 


Homo sapiens 


Ribosomal protein kinase B (RSK-B) 


4001 


100 


498 


GO 1563 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5644. 


330 


100 


499 


X54131 


Homo sapiens 


protein-tyrosine phosphatase 


10465 


99 


500 


G01082 


Homo sanieni 


Human secreted nrotein SPO TO 
NO: 5163. 


549 


100 


501 


AC004142 


Homo sapiens 


similar to murine leucine-rich repeat 
protein; possible role in neural 
development by protein-protein 
interactions; 93% similarity to 
D49802 (PID:gl369906) 


3676 


100 


502 


AL1 17544 


Homo sapiens 


hypothetical protein 


1226 


100 


503 


. AF203032 


Homo sapiens 


neurofilament protein 


5115 


99 


504 


AL034417 


Homo sapiens 


bK215Dl 1.2 (similar to rat gene 33) 


2476 


100 


505 


X69090 


Homo sapiens 


190kD protein 


7546 


99 


506 


U58755 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
yk34bl.5; coded for by C. elegans 
cDNA ykl3hl0.5; coded for by C. 
elegans cDNA yk46e8.5; coded for 
by C. elegans cDNA yk46d5.5; 
coded for by C. elegans cDNA 

\i\z&\rO ^* paHpH for Hv f plpcmnc 

cDNA vk46e8 3- coded for bv C 
elegans cDNA yk43c2.3; coded for 
by C. elegans cDNA yk46d5.3; 
coded for by C. elegans cDNA 
ykl3fl0.3; coded for by C. elegans 
cDNAyk34bl.3 


782 


55 


507 


AJ293309 


Homo sapiens 


NHP2 protein 


801 


100 


50S 


U39045 


Rattus 
norvegicus 


cytoplasmic dynein intermediate 
chain 2B 


3241 


97 


509 


AF063231 


Mus musculus 


cytoplasmic dynein intermediate 
chain 2 


3159 


97 


510 


AF202893 


Mus musculus 


Kif21b 


4336 


95 


511 


Y13115 


Homo sapiens 


serine/threonine protein kinase 


5071 


99 


512 


AB030207 


Homo sapiens 


G gamma subunit 


364 


100 


513 


AF039571 


Homo sapiens 


peripheral benzodiazepine receptor ■ 
interacting protein; PBR-IP/PRAX1 


495 


33 


514 


AB037883 


Homo sapiens 


Gb3/CD77 synthase 


. 1916 


99 
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515 


D90868 


Escherichia 
coli 


similar to 


1489 


100 


516 


X98834 


Homo sapiens 


zinc finger protein Hsal2 


5290 


100 


517 


AF055668 


Mus musculus 


apoptosis-linked gene 4, deltaC form 


2904 


78 


518 


AFO 19926 


Mus musculus 


protein kinase 


1694 


90 


519 


M34513 


Homo sapiens 


omega protein 


317 


91 


520 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


2313 


99 


521 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


1561 


99 


522 


AL096766 


Homo sapiens 


dA59H18.1 (KIAA0767 protein) 


2497 


100 


523 


AF 186249 


Homo sapiens 


six transmembrane epithelial antigen 
of prostate 


1790 


100 


524 


AB029012 


Homo sapiens 


KIAA1089 protein 


4933 


100 


525 


AB026893 


Homo sapiens 


vascular cadherin-2 


5962 


100 


526 


X74331 


Homo sapiens 


DNA primase (p58 subunit) 


1720 


100 


528 


AC007228 


Homo sapiens 


R31665 2 


1488 


47 


529 


X14S30 


Homo sapiens 


acetylcholine receptor beta-subunit 
preprotein 


2639 


' 100 


530 


U80446 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
ykl72e6.3; coded for by C. elegans 
cDNA ykl58f7.3; coded for by C. 
elegans cDNA ykl58f7.5; coded for 
by C. elegans cDNA ykl72e6.5 


420 


39 


531 


S76838 


Mus sp. 


Dbs 


4821 


88 


532 


Z82215 


Homo sapiens 


dJ6802.2 (myosin, heavy 
polypeptide 9, non-muscle) 


9828 


100 


533 


AF245505 


Homo sapiens 


adlican 


277 


31 


534 


AF300612 


Homo sapiens 


N-acetylgalactosamine-4-O- 
sulfotransferase 


993 


59 


535 


AL121928 


Homo sapiens 


DA18I14.3 (pleckstrin and Sec7 
domain protein) 


3333 


99 


536 


AJ271055 


Mus musculus 


iroquois homeobox protein 6 


1724 


76 


537 


AF1 80473 


Homo sapiens 


Not2p 


2267 


100 


538 


AF071059 


Mus musculus 


zinc finger RNA binding protein 


1089 


• 51 


539 


AF023453 


Homo sapiens 


actin-related protein 3-beta 


2219 


100 


540 


AC003030 


Homo sapiens 


R29828 1 


1401 


70 


541 


AC003030 


Homo sapiens 


R29828_l 


2294 


100 


542 


AL1218S9 


Homo sapiens 


dJ1076E17.1 (KIAA0823 protein 
(continues in AL0238O3)) 


2152 


100 


543 


AB006135 


Rattus 
norvegicus 


db83 


1238 


98 


544 


G02650 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6731. 


644 


97 


545 


Y07595 


Homo sapiens 


transcription factor TFIIH 


2373 


. 100 


546 


AL133545 


Homo sapiens 


bA386N14.1 (novel protein similar 
to a dual specificity phosphatase) 


964 


99 


547 


X83618 


Homo sapiens 


hydroxymethylglutaryl-CoA 
synthase 


2647 


100 


548 


AF134726 


Homo sapiens 


NG37 


4359 


99 


549 


AB035356 


Homo sapiens 


neurexin I-alpha protein 


6948 


99 


551 


AB037901 


Homo sapiens 


gene amplified in squamous cell 
carcinoma- 1 


5215 


99 


552 


AB043634 


Homo sapiens 


PAR-6A 


885 


100 


553 


AP000693 


Homo sapiens 


partial CDS 


4875 


99 


554 


AF002223 


Homo sapiens 


myotubularin related 1 


3490 


100 


555 


AC004893 


Homo sapiens 


similar to NEDD-4 (KIA0093); 
similar to P46934 (PED:gl 171682) 


1611 


100 


556 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


8328 


100 


557 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


11137 


100 
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558 


X65873 


Homo sapiens 


kihesin heavy chain 


4860 


100 


559 


AJ277365 


Homo sapiens 


polygiutamine-containing protein 


592 


36 


560 


AF205600 


Homo sapiens 


transposase-like protein 


407 


27 


561 


' X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1914 


100 . 


562 


X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1456 


97 


563 


X54304 


Homo sapiens 


myosin regulatory light chain 


897 


100 


564 


AF250842 


Drosophila 
melanogaster 


multiple asters 


130 


23 


565 


Y58608 


Homo sapiens 


Protein regulating gene expression 
PRGE-1. 


1619 


99 


566 


AL121893 


Homo sapiens 


bA189K21.5 (novel protein similar 
to retinoblastoma binding protein 
(RBBP9)) 


1012 


100 


567 


AL1 17352 


Homo sapiens 


dJ876B10.2 (novel protein (ortholog 
0fratEXO84)) 


3713 


99 


568 


AF228603 


Homo sapiens 


pleckstrin 2 


1841 


100 


569 


AF239243 


Homo sapiens 


histone deacetylase 7 


3244 


86 


570 


AF087695 


Mus musculus 


veli 3 


989 


100 


571 


AB046381 


Homo sapiens 


testis-abundant finger protein 


1346 


99 


572 


AC005551 


Homo sapiens 


R26529_2, partial CDS 


1020 


100 


573 


Y90290 


Homo sapiens 


Human peptidase, HPEP-7 protein 
sequence. 


274 


52 


574 


W76734 


Homo sapiens 


Human mDia Rho targeting protein. 


712 


32 


575 


AL121935 


Homo sapiens 


bA517H2.3 (t-complex 10 (a murine 
tcp.homolog)) 


853 


78 


576 


Y 862 17 


Homo sapiens 


Human secreted protein HWHGU54, 
SEQ ID NO: 132. ^ 


2123 


99 


577 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


578 


AL121716 


Homo sapiens 


dJ202D23 .2 (novel protein) 


6329 


99 


579 


X92715 


Homo sapiens 


KRAB /C2H2 zinc finger protein 


3102 


97 


580 


X54637 


Homo sapiens 


protein tyrosine kinase 


5564 


98 


581 


X78817 


Homo sapiens 


pll5 


1148 


44 


582 


AJ251245 


Rattus 
norvegicus 


SECIS binding protein 2 


3086 


71 


583 


AF 113 125 


Homo sapiens 


E-l enzyme 


581 


100 


584 


Ml 9529 


Sus scrofa 


follistatin A 


1906 


98 


585 


AF 169677 


Homo sapiens 


leucine-rich repeat transmembrane 
protein FLRT3 


3403 


100 


586 


D87685 


Homo sapiens 


similar to human transcription factor 
TFIIS(S34159). 


8083 


99 


587 


Y00876 


Homo sapiens 


Human LAPH-1 protein sequence. 


2110 


100 


588 


Y99674 


Homo sapiens 


Human GTPase associated protein- 
25. 


2111 


99 


589 


D86973 


Homo sapiens 


similar to Yeast translation activator 
GCN1 (P1:A48126) 


12033 


99 


590 


AL034452 


Homo sapiens 


dJ682J15.1 (novel Collagen triple 
helix repeat containing protein) 


1979 


100 


591 


Y57396 


Homo sapiens 


Human lysoenzyme LYC4 
polypeptide. 


814 


100 


592 


AJ297743 


Mus musculus 


torsinB protein 


1448 


85 


593 


AF164796 


Homo sapiens 


NADH:ubiquinone oxidoreductase 
MLRQ subunit homolog 


469 


100 


594 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43. 


749 


94 


595 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43 . 


824 


100 


596 


Y77123 


Homo sapiens 


Human neurotransmission-associated 
protein (NTAP) 99S868. 


2102 


98 


597 


AF2 15703 | Drosophila 


KISMET-L long isoform 


1880 


65 
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melanogaster 








598 


AF070447 


Homo sapiens 


barrier-to-autointegration factor 


290 


90 


599 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


372 


22 


600 


X79828 


Mus musculus 


NK10 


202 


53 


601 


AB004109 


Cricetulus 
griseus 


phosphatidylserine synthase 11 


2262 


92 


602 


U94988 


Mus musculus 


Nulpl 


2912 


89 


603 


U9498S 


Mus musculus 


Nulpl 


2800 


86 


604 


AF006264 


Homo sapiens 


recombination and sister chromatid 
cohesion protein homo log 


2850 


100 


605 


AF006264 


Homo sapiens 


recombination and sister chromatid 
cohesion protein homolog 


2530 


100 


606 


X82260 


Homo sapiens 


RanGAPl 


2929 


100 


607 


X82260 


Homo sapiens 


RanGAPl 


1843 


97 


608 


AF1 60909 


Drosophila 
melanogaster 


BcDNA.LD03471 


943 


58 


610 


X74801 


Homo sapiens 


gamma subunit of CCT chaperonin 


2745 


99 


611 


AL03I427 


Homo sapiens 


dJl 67 A 1 9. 1 (novel protein) 


160S 


100 


612 


Y71072 


Homo sapiens 


Human membrane transport protein, 
MTRP-17. 


445 


100 


613 


XI 6396 


Homo sapiens 


precursor polypeptide (AA -29 to 
315) 


1749 


100 


614 


AK000281 


Homo sapiens 


unnamed protein product 


1814 


99 


615 


AB01 1128 


Homo sapiens 


KIAA0556 protein 


5761 


99 


616 


U19361 


Petromyzon 
marinus 


NF-180 


205 


21 


617 


AF045555 


Homo sapiens 


wbscrl 


1208 


100 


618 


AF045555 


Homo sapiens 


wbscrl alternative spliced product 


1318 


100 


619 


U22229 


Felis catus 


ribosomal protein L4 1 


128 


100 


620 


Y17169 


Homo sapiens 


A6 related protein 


1819 


100 


621 


Y 12065 


Homo sapiens 


hNop56 


2956 


99 


622 


AF 177758 


Homo sapiens 


ubiquitin specific protease 16 


2998 


100 


623 


AF3 17425 


Homo sapiens 


GAC-1 


3866 


100 


624 


AL050297 


Homo sapiens 


hypothetical protein 


1227 


99 


625 


AC007204 


Homo sapiens 


BC273239 1 


3398 


99 


626 


Z68747 


Homo sapiens 


imogen 38 


2024 


99 


627 


Z68747 


Homo sapiens 


imogen 38 


1958 


97 


628 


Y70229 


Homo sapiens 


Human RNA-associated protein- 10 
(RNAAP-10). 


3424 


99 


629 


AF191492 


Homo sapiens 


nasopharyngeal carcinoma associated 
gene protein-8 


613 


100 


630 


AF1 19664 


Homo sapiens 


transcriptional regulator protein 
HCNGP 


1574 


100 


631 


AF 119664 


Homo sapiens 


transcriptional regulator protein 
HCNGP 


1150 


89 


632 


Y 17849 


Homo sapiens 


ganglioside-induced differentiation 
associated protein 1 


1839 


98 


633 


X55740 


. Homo sapiens 


5'-nucleotidase 


3012 


100 1 


634 


AF039688 


Homo sapiens 


antigen NY-CO-3 


931 


100 


635 


AF1 19662 


Homo sapiens 


E46 protein 


2424 


100 


636 


AB007836 


Homo sapiens 


Hic-5 


2544 


100 


637 


AF077818 


Mus musculus 


syntrophin-associated serine- 
threonine protein kinase 


2027 


44 


638 


AL035455 


Homo sapiens 


dJ1018E9.1 (VAMP (vesicle- 
associated membrane protein)- 
associated protein B and C) 


150 


26 


,_639_ 


AF078844 


Homo sapiens 


hqp0376 protein 


416 


81 
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SPLCJLfcS 


DEiClUrTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


640 


U28377 


Escherichia 
coli 


ORFJ239; was ORF fl91 and 
ORF_fl 94 before splice 


1198 


100 


641 


AK024442 


Homo sapiens 


FLJ00032 protein 


1677 


56 


642 


U58682 


Homo sapiens 


ribosomal protein S28 


340 


100 


643 


X57432 


Rattus rattus 


ribosomal protein S2 


1520 


98 


644 


AB002348 


Homo sapiens 


KIAA0350 protein 


5186 


•99 


646 


Y96202 


Homo sapiens 


IkappaB kinase (IKK) binding 
protein, Y2H56. 


1178 


98 


647 


AB029482 


Mus musculus 


JNK-binding protein JNKBP1 


4609 


81 


648 


AB009053 


Arabidopsis 
thaliana 


contains similarity to isoamyl 
acetate-hydrolyzing 
esterase~gene_id:MQB2 .25 


407 


44 


650 


AC002550 


Homo sapiens 


Unknown gene product 


858 


99 


651 


U26592 


Homo sapiens 


diabetes mellitus type I autoantigen 


253 


66 


652 


X60155 


Homo sapiens 


zinc finger 41 


4349 


100 


653 


X53330 


Platynereis 
dumerilii 


H4 protein (AA 1-103) 


523 


100 


654 


AC003682 


Homo sapiens 


R27945 2 


2558 


100 


655 


X80473 


Mus musculus 


rabl9 


596 


56 


656 


J02649 


Rattus 
norvegicus 


unknown protein 


201 


95 


657 


AC006014 


Homo sapiens 


similar to RFP transforming protein; 
similar to P14373 (PID:gl32517) 


1331 


99 


658 


X92972 


Homo sapiens 


protein phosphatase 6 


1666 


100 


659 


L35269 


Homo sapiens 


zinc finger protein 


2S03 


99 


660 


AG003682 


Homo sapiens 


F18547 1 


3184 


96 


661 


X79204 


Homo sapiens 


ataxin-1 


4195 


99 


662 


X17620 


Homo sapiens 


Nm23 protein 


965 


99 


663 


AB015617 


Homo sapiens 


ELKS 


1501 


80 


664 


Z56281 


Homo sapiens 


interferon regulatory factor 3 


2331 


100 


665 


AJ248283 


Pyrococcus 
abyss i 


LACTOYLGLUTATHIONE 
LYASE (EC 4.4.1.5) 
METHYLGLYOXALASE) 
(ALDOKETOMUTASE) 
(GLYOXALASE I). 


254 


40 


666 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8819 


99 


667 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8589 


97 


668 


AF 153450 


Manduca sexta 


juvenile hormone esterase binding 
protein 


225 


32 


669 


AF227198 


Homo sapiens 


CrkRS 


7231 


99 


670 


X995S6 


Homo sapiens 


SMT3C protein 


441 


87 


671 


Z61589_cdl 


Homo sapiens 


17-AUG-1998 DNA encoding a 
human OC-2 protein. 


2593 


100 


672 


AJ 132702 


Mus musculus 


ATFa-associated factor 


3240 


88 


673 


AF204159 


Homo sapiens 


potassium large conductance 
calcium-activated channel beta 3a 
subunit 


1486 


100 


674 


G02061 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6142. 


558 


99 


675 


GO 1246 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5327. 


141 


77 


676 


ABO 16839 


Homo sapiens 


mobl 


419 


42 


677 


D86970 


Homo sapiens 


similar to myosin heavy chain: 
Containing ATP/GTP-binding site 
motif A(P-loop) 


161 


28 


678 


U83115 


Homo sapiens 


non-lens beta gamma-crystallin like 
protein 


8569 


99 


679 


AF203687 


Homo sapiens 


prolactin regulatory element-binding 
protein 


2181 


100 
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WATERMAN 
SCORE 


0/ 

/o 

IDENTITY 


680 


M27685 


Mus musculus 


ultra-high sulphur keratin 


650 


58 


681 


U04968 


Cricetulus 
griseus 


nucleotide excision repair protein 


3712 


97 


682 


AF 11 9663 


Homo sapiens 


G-protein gamma- 12 subunit 


356 


100 


683 


G03733 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 7814. 


342 


100 


684 


X67699 


Homo sapiens 


CDw52 antigen 


297 


100 


685 


AF022789 


Homo sapiens 


ubiquitin hydrolyzing enzyme I 


1892 


100 


686 


AJ001006 


Mus musculus 


EMeg32 protein 


938 


96 


687 


W03516 


Homo sapiens 


Prostaglandin DP receptor. 


1864 


100 


688 


AFO 19661 


Mus musculus 


zeta proteasome chain; PSMA5 


1214 


100 


689 


AF156557 


Homo sapiens 


stomatin related protein 


2036 


100 


690 


G03960 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 804L 


593 


100 


691 


AF161512 


Homo sapiens 


HSPC163 


738 


100 


692 


AL031115 


Homo sapiens 


ZXDA, ZXDB (zinc finger X-linked 
protein) 


4298 


100 


693 


L40410 


Homo sapiens 


thyroid receptor interactor 


806 


100 


694 


AC004542 


Homo sapiens 


OXYSTEROL-BINDING 
PROTEIN-like; similar to P22059 
(PID:gl29308) 


2533 


99 


695 


AF169411 


Rattus 
norvegicus 


PAPIN 


4144 


52 


696 


Y58168 


Homo sapiens 


Human hydrolase homologue HHH- 
4. 


2144 


100 


697 


AF271994 


Homo sapiens 


dopamine responsive protein DRG-1 


1613 


100 


698 


Y41741 


Homo sapiens 


Human PRO704 protein sequence. 


1323 


100 


699 


AL133506 


Unknown 


/prediction=(method:""genscan"", 
version:"" 1.0"", score:""109.13""); 
/prediction=(method: 


825 


48 


700 


Y96870 


Homo sapiens 


Human goose-type lysozyme 
(GOLY). 


1032 


100 


701 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


1190 


100 


702 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


937 


95 


703 


AJ242832 


Homo sapiens 


calpain 


3756 


100 


704 


S52624 


Homo sapiens 


unknown 


185 


100 


705. 


AF005081 


Homo sapiens 


skin-specific protein 


652 


100 


706 


Y16793 


Homo sapiens 


keratin, type I 


2232 


100 


707 


Y44985 


Homo sapiens 


Human epidermal protein-2. 


455 


69 


708 


AF1 13220 


Homo sapiens 


MSTP040 


686 


100 


709 


Y44985 


Homo sapiens 


Human epidermal protein-2. 


408 


65 


710 


Y16132 


Homo sapiens 


CDT6 


1874 


100 . 


711 


Y68775 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-7. 


2407 


100 


712 


X63422 


Homo sapiens 


H(+)-transporting ATP synthase 


209 


100 


713 


AF1 69968 


Mus musculus 


DNA binding protein DESRT 


1467 


79 


714 


X52563 


Bos taums 


permability increasing protein 


383 


29 


715 


AJ277739 


Homo sapiens 


RPBllblalpha protein 


480 


98 


716 


AL135791 


Homo sapiens 


bA162G10.3 (zinc finger protein) 


401 


98 


717 


AF223466 


Homo sapiens 


HT015 protein 


1311 


97 


719 


AF1 17383 


Homo sapiens 


placental protein 13; PP13 


746 


100 


720 


Z98743 


Homo sapiens 


dJlSlC9.2 (Rho GTPase activating 
protein 8 (RhoGAP, p50RhoGAP)) 


324 


100 


721 


AL163815 


Arabidopsis 
thaliana 


putative protein 


653 


61 


722 


G01436 


Homo sapiens 


Human secreted protein, SEQ ID 


418 


96 
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tX V- JCjOu ■ V/l "1 






CIUTTU 

OlYll 1 rl- 


% 


10 


NUMBER 






WATERMAN 


IDENTITY 


NO: 








SCORE 










NO: 5517. 






723 


AF282919 


Mus musculus 


Zfp228 


349 


49 


724 


AB023191 


Homo sapiens 


KIAA0974 protein 


2953 


100 


725 


AL031778 


Homo sapiens 


dJ34B21.1 (novel BZRP 


920 


100 








(benzodiazapine receptor (peripheral) 












(MBR, PBR, PBKS, IBP, 












Isoquinoline-binding protein)) LIKE 












protein) 






726 


AL021939 


Homo sapiens 


dJ352A20.2 (aldehyde 


1764 


100 








dehydrogenase family protein) 






727 


AF182426 


Rattus 


arylacetamide deacetylase 


791 


42 






norvegicus 








728 


Y08565 


Homo sapiens 


UDP-GalNAc:polypeptide N- 


3331 


99 








acetylgalactosaminyltransferase 






729 


AF155135 


Homo sapiens 


novel retinal pigment epithelial cell 


1652 


99 








protein 






730 


AL078606 


Arabidopsis 


putative protein 


277 


55 






thaliana 








731 


Y73352 


Homo sapiens 


HTPvM clone 1732368 protein 


1720 


100 








sequence. 






732 


AF 178432 


Homo sapiens 


SH3 protein 


3302 


100 


733 


Y17832 


Human 


env protein 


223 


34 






endogenous 












retrovirus K 








734 


Y28859 


Homo sapiens 


Human mesoderm induction early 


2067 


98 








response protein ER1 . 






735 


U09355 


Oryctolagus 


protein phosphatase 2A1 B gamma 


2352 


99 






cuniculus 


subunit 






736 


Y94922 


Homo sapiens 


Human secreted protein clone pv6_l 


724 


99 








protein sequence SEQ ID NO:50. 






737 


AB0270O3 


Mus musculus 


protein phosphatase 


378 


84 


738 


AF 112200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


739 


100 


739 


AF1 12200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


613 


88 


740 


AF302154 


Homo sapiens 


SPG protein 


6556 


100 


741 


B25681 


Homo sapiens 


• Human secreted protein sequence 


1410 


99 








encoded by gene 17 SEQ ID NO:70. 






742 


L27479 


Homo sapiens 


X123 


1237 


99 


743 


L27479 


Homo sapiens 


X123 


1206 


97 


744 


Y66745 


Homo sapiens 


Membrane-bound protein PROl 186. 


588 


99 


745 


AJ001019 


Homo sapiens • 


ring finger protein 


1292 


99 


746 


X6S453 


Sus scrofa 


tubulin-tyrosine ligase 


1882 


94 


747 


Y57897 


Homo sapiens 


Human transmembrane protein 


1173 


100 








HTMPN-21. 






748 


AF151069 


Homo sapiens 


HSPC235 


1694 


96 


749 


AF 182404 


Homo sapiens 


mitochondrial uncoupling protein 1 


1674 


100 


750 


AL121993 


Homo sapiens 


dJ776P7.1 (Novel protein) 


2500 


99 


751 


AF149825 


Homo sapiens 


PACSIN3 


2253 


100 


752 


AL008635 


Homo sapiens 


(U510H16.2 (high-mobility group 


3026 


99 








protein 2 -like 1) 






753 


Y57914 


Homo sapiens 


Human transmembrane protein 


1124 


100 








HTMPN-38. 






754 


AF285109 


Homo sapiens 


septin 3 isoform B 


1766 


100 


755 


AF004161 


Oryctolagus 


peroxisomal Ca-dependent solute 


2371 


95 






cuniculus 


carrier 






756 


Z19585 


Homo sapiens 


thrombospondin-4 


4239 


100 


757 


AP001745 


Homo sapiens 


similar to zinc finger 5 protein 


1857 


v 100 


758 


AF1 90664 


Mus musculus 


LMBR2 


555 


72 


759 


■ AF090326 


Mus musculus 


AE-1 binding protein AEBP2 


1540 


97 


760 


AL096677 


Homo sapiens 


dJ322G13.3 (novel protein similar to 


999 


94 
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SMITH- 


% 


ID 


NUMBER 






WATERMAN 


IDENTITY 


NO: 








SCORE 










bovine and mouse beta-soluble NSF 












attachment protein (SNAP-beta) ) 






761 


AC003007 


Homo sapiens 


Unknown gene product (partial) 


649 


96 


762 


U66372 


Bos taurus 


ribosomal protein S29 


230 


73 


764 


-Y90899 


Homo sapiens 


Dl-like dopamine receptor activity 


1152 


100 








modifying protein SEQ ID NO: 1 . 






765 


U88169 . 


Caenorhabditis 


similar to molybdoterin biosynthesis 


1204 


65 






elegans 


MOEB proteins 






766 


AL1 18506 


Homo sapiens 


dJ591C20.3.1 (novel DnaJ domain 


1091 


100 








protein, similar to mouse and bovine 












cysteine string protein) 






767 


AK024693 


Homo sapiens 


unnamed protein product 


3767 


100 


768 


Z115I8 


Homo sapiens 


histidyl-tRNA synthetase 


2582 


100 


769 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA 


25529 


100 








-19 to 4525) 






770 


AC009360 


Arabidopsis 


Contains 3 PF|00400 WD40, G-beta 


333 


33 






thaliana • 


repeat domains. 




- 


771 


AB037685 


Mus musculus 


LAMP-Kke protein 


1246 


91 


772 


AL161578 


Arabidopsis 


putative protein 


335 


46 






thaliana 








773 


AL161578 


Arabidopsis 


putative protein 


333 


47 






thaliana 








774 


AY008271 


Homo sapiens 


helicase S MARC AD 1 


5264 


99 


775 


Y21591 


Homo sapiens 


Human secreted protein (clone 


1127 


96 








CC332-33). 






776 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 


752 


100 








gene 89. 






777 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 


752 


100 








gene 89. 






778 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 


752 


100 








gene 89. 






779 


AF 196481 


Homo sapiens 


RING finger protein; FXY2 


3644 


100 


780 


AL035427 


Homo sapiens 


dJ769N13.1 (KIAA0443 protein.) 


1609 


54 


781 


AB026187 


Homo sapiens 


protocadherin-Xa 


5244 


100 


782 


B24458 


Homo sapiens 


Human secreted protein sequence 


1002 


100 








encoded by gene 22 SEQ ID NO:83. 






783 


AB027289 


Homo sapiens 


cyclin-E binding protein 1 


5421 


100 


784 


G02916 


Homo sapiens 


Human secreted protein, SEQ ID 


627 


100 








NO: 6997. 






785 


AJ245822 


Homo sapiens 


type I transmembrane receptor 


4560 


100 


786 


AJ245820 


Homo sapiens 


type I transmembrane receptor 


4624 


100 


787 


Z48042 


Homo sapiens 


GPI-anchored protein pl37 


3340 


99 


788 


AL031782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 


2739 


100 








Collagen alpha 1 LIKE protein) 






789 


AJ131245 


Homo sapiens 


Sec24B protein 


6602 


100 


790 


AF 107203 


Homo sapiens 


ataxin 2-binding protein 


2008 


100 


791 


Y 14690 


Homo sapiens 


procollagen alpha 2(V) 


600 


34 


792 


AL031055 • 


Homo sapiens 


dJ28H20.2 (novel protein) 


1267 


100 


793 


Y36194 


787 


Human secreted protein 


2051 


99 


794 


AB028127 


Homo sapiens 


mannosyltransferase 


2138 


96 


795 


AC007228 


Homo sapiens 


R31665 2 


2738 


79 


796 


AL049482 


Arabidopsis 


putative protein 


436 


47 






thaliana 








797 


AC004528 


Homo sapiens 


R32184 3 


891 


91 


798 


AB037830 


Homo sapiens 


KIAA1409 protein 


7532 


100 


799 


X53793 


Homo sapiens 


5' half of the product is homologues 


2232 


100 








to Bacillus subtiis SAICAR 












synthetase, 3' half corresponds to the 












catalytic subunit of AIR carboxylase 
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SCORE 


% 

IDENTITY 


800 


Y99350 


Homo sapiens 


Human PRO 1378 (UNQ715) amino 
acid sequence SEQ ID NO:33. 


1343 


100 . 


801 


AB042636 


Homo sapiens 


junctophilin type3 


1225 


47 


802 


AB029324 


Rattus 
norvegicus 


TIP120-family protein TIP120B 


3916 


90 


803 


AB029324 


Rattus 
norvegicus 


TlP120-family protein TTP120B 


4961 


90 


804 


AF251040 


Homo sapiens 


putative nuclear protein 


2119 


100 


805 


AB033281 


Homo sapiens 


F-box and WD-repeats protein beta- 
TRCP2 isoform C 


2879 


100 


806 


U87305 


Rattus 
norvegicus 


transmembrane receptor UNC5H1 


3257 


90 


807 


AF1188S9 


Rattus 
norvegicus 


b-tomosyn isoform 


3155 


97 


808 


AF226993 


Rattus 
norvegicus 


selective LIM binding factor 


8793 


95 


809 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of 
Ras). 


3939 


99 


810 . 


AL03I782 


Homo sapiens 


dJ708F5.I (PUTATIVE novel 
Collagen alpha 1 LIKE protein) 


1546 


100 


811 


AC002542 


Homo sapiens 


similar to C. elegans F11A10.5; 80% 
similarity to Z68297 (PIDrgl 130619) 


2294 


100 


812 


U83246 


Homo sapiens 


copine I 


606 


52 


813 


AF242552 


Gallus gallus 


retinovin 


945 


34 


814 


X52332 


Homo sapiens 


zinc finger protein 10 


1651 


93 


815 


X52332 


Homo sapiens 


zinc finger protein 10 


2423 


99 


816 


Y09631 


Homo sapiens 


PIBF1 protein 


2935 


99 


817 


X71997 


Rattus 
norvegicus 


myosin I 


3883 


98 


818 


AY004877 


Mus musculus 


cytoplasmic dynein heavy chain ■ 


11105 


98 


819 


Y27196 


Homo sapiens 


Human cyclic nucleotide 
phosphodiester PDE8B(E) ammo 
acid sequence. 


3790 


100 


820 


AF081947 


Mus musculus 


tektin 


1134 


81 


821 


AL035106 


Homo sapiens 


dJ998Cll.l (continues in 
Em:AL445192 as bA269H4.1) 


871 


100 


822 


AF022795 


Homo sapiens 


TGF beta receptor associated protein- 
1 


385 


24 


823 


AFO 15770 


Mus musculus 


radical fringe 


1422 


82 


824 


U82695 


Homo sapiens 


expressed-Xq28STS protein 


1444 


99 


825 


X77371 


Mesocricetus 
auratus 


COR1 


641 


78 


826 


AB014576 


Homo sapiens 


KIAA0676 protein 


296 


79 


827 


AL049733 


Homo sapiens 


dJ875H3.1 (APK1 antigen) 


1584 


72 


828 


AF222980 


Homo sapiens 


disrupted in Schizophrenia 1 protein 


4418 


100 


829 


Z31560 


Homo sapiens 


sox-2 


1683 


100 


830 


AF295773 


Homo sapiens 


ral guanine nucleotide dissociation 
stimulator 


4717 


99 


831 


AB041926 


Homo sapiens 


GCK family kinase MINR-2 


6866 


100 


832 


L04948 


Saccharomyce 
s cerevisiae 


mitochondrial transporter protein 


338 . 


35 


833 


AJ007012 


Mus musculus 


Fish protein 


704 


94 


834 


Z34289 


Homo sapiens 


nucleolar phosphoprotein pl30 


3455 


99 


835 


U10991 


Homo sapiens 


G2 


8436 


98 


836 


AF230877 


Homo sapiens 


MIP-T3 


2945 


99 


837 


X58288 


Homo sapiens 


protein-tyrosine phosphatase 


7734 


99 


838 


X56958 


Homo sapiens 


ankyrin (brank-2) 


9631 


100 


839 


AC024791 


Caenorhabditis 
elegans 


contains similarity to beta-lactamases 


370 


24 
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% 


in 
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SCORE 




840 


D83197 


Homo sapiens 


ankyrin repeat protein 


802 


99 


841 


AF053711 


Serinus 


neurofilament medium subunit 


192 


31 






canaria 








842 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal 


990 


96 








protein L10 encoded by GenBank 












Accession Number L25899 






843 


U76343 


Homo sapiens 


GABA transport protein 


2992 


98 


844 


Y13645 


Homo sapiens 


uroplakin II 


897 


100 


845 


D21064 


Homo sapiens 


similar to rat general mitochondrial 


2710 


99 








matrix processing protease mRNA 












(RATMPP). 






846 


AF192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


7047 


100 


847 


AF192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


5472 


100 


848 


X60489 


Homo sapiens 


elongation factor-l-beta 


1162 


100 


849 


AC007204 


Homo sapiens 


BC273239 1 


2277 


67 


850 


ACO03682 


Homo sapiens 


R28830 1 


2401 


100 


851 


AL121583 


Homo sapiens 


DA358N2.1 (novel protein) 


353 


61 . 


852 


Z48475 


Homo sapiens 


glucokinase regulator 


3155 


99 


853 


Z83844 


Homo sapiens 


dJ37E16.2 (SH3-domain binding 


1884 


98 








protein 1) 






854 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


390 


36 


855 


AF062741 


Rattus 


pyruvate dehydrogenase phosphatase 


447 


80 






norvegicus 


isoenzyme 2 






856 


Y11411 


Homo sapiens 


pristanoyl-CoA oxidase 


3595 


98 


857 


M97188 


Strongylocentr 


tektin Al 


290 


46 






otus 












purpuratus 








858 


AB001105 


Homo sapiens 


hippocalcin-like protein 4 


995 


100 


859 


AF164791 


Homo sapiens 


putative 38.3kDa protein 


1795 


100 


860 


AF298117 


Homo sapiens 


homeobox protein OTX2 


1477 


93 


861 


AFO 15264 


Rattus 


golgi peripheral membrane protein 


1820 


81 






norvegicus 


p65 






862 


X16901 


Homo sapiens 


30kb subunit of RAB30 /74 


1284 


100 


863 


M12140 


Homo sapiens 


envelope protein 


202 


81 


864 


AF161459 


Homo sapiens 


HSPC109 


815 


98 


865 


AL109983 


Homo sapiens 


dJ718Pll.l.l (novel class H 


444 


100 








aminotransferase similar to serine 












palmotyltransferase (isoform 1)) 






866 


M77183 


Rattus 


alpha- 1 -macroglobulin 


227 


45 






norvegicus 








867 


AF272663 


Homo sapiens 


gephyrin 


3785 


100 


868 


X75285 


Mus musculus 


fibulin-2 


3258 


87 


869 


X82494 


Homo sapiens 


fibulin-2 


3407 


99 


870 


AJ297743 


Mus musculus 


torsinB protein 


169 


43 


871 


AJ278313 


Homo sapiens 


phospholipase C-beta-la 


6258 


99 


872 


AF073344 


Homo sapiens 


ubiquitin-specific protease 3 


256 


43 


873 


Y91955 


Homo sapiens 


Human cytoskeleton associated 


535 


100 








protein 10 (CYSKP-10). 






874 


AJ000414 


Homo sapiens 


Cdc42-interacting protein 4 


1136 


53 


875 


AF265555 


Homo sapiens 


ubiquitin-conjugating BIR-domain 


627 


100 








enzyme APOLLON 






876 


Y48586 


Homo sapiens 


Human breast tumour-associated 


2537 


98 








protein 47. 






877 


AF182198 


Homo sapiens 


intersectin 2 long isoform 


8764 


99 


878 


L17308 


Gossypium 


proline-rich cell wall protein 


192 


35 






hirsutum 








879 


AF177169 


Homo sapiens 


tropomodulin 2 


1769 


100 


880 


W03627 


Homo sapiens 


Human follicle stimulating hormone 


210 


23 








GPR N-terminal sequence. 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


. DESCRIPTION 

1 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


881 


AL02106S 


Homo sapiens 


dJ206D15.3 


2615 


99 


882 


AC005498 


Homo sapiens 


R31665_2 


318 


82 


883 


AF165518 


Homo sapiens 


MAGOH isoform 


182 


94 


884 


D212U 


Homo sapiens 


protein tyrosine phosphatase (PTP- 
BAS, type 3) 


368 


43 


885 


U13045 


Homo sapiens 


nuclear respiratory factor-2 subunit 
beta 1 


869 


62 


886 


X52836 


Homo sapiens 


tryptophan hydroxylase (AA 1 - 444) 


2320 


98 


887 


X51466 


Homo sapiens 


elongation factor 2 


4460 


100 


888 


AB039903 


Homo sapiens 


interferon-responsive finger protein 1 
long form 


1096 


98 


889 


X51760 


Homo sapiens 


zinc finger protein (583 AA) 


3130 


100 


890 


AJ243396 


Homo sapiens 


voltage-gated sodium channel beta-3 
subunit 


1024 


100 


891 


W67928 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 4. 


391 


100 


892 


AB020598 


Homo sapiens 


peptide transporter 3 


3017 


100 


893 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


4722 


99 


894 


Y66648 


Homo sapiens 


Membrane-bound protein PRO 1 120. 


3606 


96 


895 


A29218 cd 
1 


Homo sapiens 


19-NOV-1998 DNA encoding G- 
protein coupled 7 TM receptor with 
AXOR15 activity. 


2178 


100 


896 


AJ000332 


Homo sapiens 


Glucosidase II 


5063 


99 


897 


X98259 


Homo sapiens 


M-phase phosphoprotein 8 


1085 


100 


898 


X57110 


Homo sapiens 


c-cbl protein . v 


4849 


99 


899 


X63652 


Homo sapiens 


inter-alpha-trypsin inhibitor heavy 
chain ITIH1 


3376 


98 


900 


X85134 


Homo sapiens 


RB protein binding protein 


2816 


99 


901 


LI 1672 


Homo sapiens 


zinc finger protein 


2047 


58 


902 


Y85565 


Homo sapiens 


Human homologue of UNC-53 (Hs- 
UNC-53/2) sequence. 


369 


83 


903 


X54871 


Homo sapiens 


ras related protein Rab5b 


1094 


100 


904 


Z98265 


Homo sapiens 


plakophilin 3 


4065 


100 


905 


AL035295 


Homo sapiens 


hypothetical protein 


959 


99 


906 


AF051782 


Homo sapiens 


diaphanous 1 


801 


35 


907 


AF208536 


Homo sapiens 


nucleotide binding protein; NBP 


1372 


100 


908 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2365 


98 


909 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2386 


99 


910 


AJ132545 


Homo sapiens 


protein kinase 


2921 


100 


911 


AJ132545 


Homo sapiens 


protein kinase 


1637 


99 


912 


AL121733 


Homo sapiens 


hypothetical protein 


1344 


99 


913 


Y67579 


Homo sapiens 


Human death inducer-obliterator 1 
(DIO-1) polypeptide. 


1586 


100 


914 


X87342 


Homo sapiens 


Human giant larvae homologue 


5317 


99 


915 


X87342 


Homo sapiens 


Human giant larvae homologue 


3495 


96 


916 


M94362 


Homo sapiens 


lamin B2 


2357 


93 


917 


AJ011654 


Homo sapiens 


triple LIM domain protein 


3432 


100 


918 


AJ131899 


Rattus 
norvegicus 


proline rich synapse associated 
protein 1 


5776 


88 


919 


AF054986 


Homo sapiens 


putative transmembrane GTPase 


1816 


100 


920 


U95822 


Homo sapiens 


putative transmembrane GTPase 


1237 


100 


921 


Y11588 


Homo sapiens 


apoptosis specific protein 


1492 


100 


922 


X84195 


Homo sapiens 


acylphosphatase 


510 


100 


923 


U72882 


Homo sapiens 


interferon-induced leucine zipper 
protein 


1409 


99 


924 


AE000660 


Homo sapiens 


hADV36Sl 


573 


100 


925 


AF 126245 


Homo sapiens 


acyl-Coenzyme A dehydrogenase-S 
precursor 


2162 


100 
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SEQ 
ID 
NO: 


NUMBER 




UESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

lis ay i ii i 


926 


AE001968 


Deinococcus 
radiodurans 


hypothetical protein 


147 


27 


927 


W81576 


Homo sapieDS 


EBV-induced G-protein coupled 
receptor (EBI-2) polypeptide. 


1778 


100 


928 


U01317 


Homo sapiens 


beta-globin 


687 


94 


929 


X98333 


Homo sapiens 


organic cation transporter 


2933 


100 


930 


Y91444 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 42 SEQ ID 
NO: 165. 


1401 


100 


931 


Y91644 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 43 SEQ ID 
NO:317. 


1243 


100 


932 . 


D90279 


Homo sapiens 


collagen alpha 1(V) chain precursor 


569 


39 


933 


Z31560 


Homo sapiens 


sox-2 


1587 


96 


934 


AF147790 


• Homo sapiens 


transmembrane mucin 12 


3047 


99 


935 


Z85996 


Homo sapiens 


match: multiple proteins; match: 
Q08151 P28185 Q01111 Q43554; 
match: Q08150 Q40195 P20340 
Q39222; match: Q40368 P36412 
P40393 Q40723; match: CE01798 
Q38923 Q40191 Q41022; match: 
Q39433 Q40177 Q40218 Q08146; 
match: P10949 PI 1023 Q16948 
Q20337; match: Q25389 P25228 
P20336 P05713; match: P35276 
Q08I47P17609 P22128; match: 
Q15771 P36410P35291; GTP- 
binding 


726 


94 


936 


AB041533 


Homo sapiens 


sperm antigen 


1054 


38 


937 


X91906 . 


Homo sapiens 


voltage-gated chloride ion channel 


3914 


100 


938 


AB032481 


Homo sapiens 


homeobox transcription factor 


1744 


100 


939 


AF1 1 1 106 


Homo sapiens 


protein serine/threonine phosphatase 
4 regulatory subunit 1 


4682 


99 


940 


Y 17999 


Homo sapiens 


DyrklB protein kinase 


3331 


99 


941 


AF305872 


Homo sapiens 


thyroglobulin 


455 


92 


. 942 


AF263462 


Homo sapiens 


cingulin 


5939 


99 


943 


AK024442 


Homo sapiens 


FLJ00032 protein 


1616 


61 


944 


Y35911 


Homo sapiens 


Extended human secreted protein 
sequence, SEQ ID NO. 160. 


262 


35 


945 


ABO 15320 


Homo sapiens 


sigma 1 B subunit of AP- 1 clathrin 
adaptor complex 


599 


71 


946 


Z82287 


Caenorhabditis 
elegans 


ZK550.2 1 


229 


35 


947 


D84223 


Homo sapiens 


leucyl tRNA synthetase 


6207 


99 


948 


U49057 


Rattus 
norvegicus 


rA9 


3846 


62 


949 


AK000568 


Homo sapiens 


unnamed protein product 


1659 


100 


950 


AL021578 


Homo sapiens 


dJ453C12.6.1 (uncharacterized 
hypothalamus protein (isoform 1)) 


257 


42 


951 


AB032435 


Homo sapiens 


differentiation-associated Na- 
dependent inorganic phosphate 
cotransporter 


3063 


99 


952 


AF1 10532 


Homo sapiens 


uncoupling protein UCP-4 


1561 


100 


953 


X83587 


Mus musculus 


1A13 protein 


1420 


59 


954 


AL031665 


Homo sapiens 


dJ545L17.5.1 (novel protein) 


386 


53 


955 


Y87600 


Homo sapiens 


Human fatty acid synthase-like 
protein (HFASLP). 


2377 


100 


956 


Y99421 


Homo sapiens 


Human PR01433 (UNQ738) amino 
acid sequence SEQ ID NO:292. 


522 


55 
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ID 

-NO: 


NUMBER 


or J&dlio 


DLoCKUrTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


• 957 


U6S535 


Mus musculus 


aldo-keto reductase 


451 


73 


958 


AC007067 


Arabidopsis 
thaliana 


T10O24.10 


1594 


57 


959 


U72194 


Mus musculus 


muskelin 


3947 


99 


960 


AE003661 


Drosophila 
melanogaster 


CG15168 gene product 


277 


54 


961 


X80332 


Mus musculus 


rab20 


983 


82 


962 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 
amino acid sequence. 


3916 


99 


963 


Y67315 


Homo sapiens 


Human secreted protein BL89_13 
amino acid sequence. 


3916 


99 


964 


L32602 


Rattus 
norvegicus 


homeodomain 159..341 


1821 


96 


965 


Z97832 


Homo sapiens 


(3J329A5.3 (KIAA06460 protein) 


3581 


99 


966 


W88995 


Homo sapiens 


Polypeptide fragment encoded by 
gene 146. 


176 


39 


967 


U12465 


Homo sapiens 


ribosomal protein L35 


604 


100 


968 


AF151803 


Homo sapiens 


CGI-45 protein 


1101 


78 


969 


W74865 


Homo sapiens 


Human secreted protein encoded by 
gene 137 clone HMWIF35. 


1348 


98 


970 


'L21936 


Homo sapiens 


succinate dehydrogenase flavoprotein 
subunit 


703 


100 


971 


AJ133521 


Drosophila 
buzzatii 


protease, reverse transcriptase, 
ribonuclease H, integrase 


194 


23 


972 


AC006017 


Homo sapiens 


N-acetylgalactosaminyltransferase; 
similar to Q10473 (PID:gl709559) 


3271 


100 


973 


Z81317 


Schizosacchar 
omyces pombe 


DNA2-NAM7 helicase family 
protein 


685 


31 


974 


M17885 


Homo sapiens 


acidic ribosomal phosphoprotein (P0) 


792 


100 


975 


U22S29 


Mus musculus 


P2Y purinoceptor 


399 


40 


976 


AL132772 


Homo sapiens 


dJ1013A22.1 (hepatic nuclear factor 
4, alpha) 


2466 


99 


977 


AC003973 


Homo sapiens 


ZNF91L 


1550 


43 


978 


J04031 


Homo sapiens 


MDMCSF (EC 1.5.1.5; EC 3.5.4.9;. 
EC 6.3.4.3) 


2824 


63 


979 


AF136715 


Homo sapiens 


taxol resistant associated protein 


217 


76 


980 


AF136715 


Homo sapiens 


taxol resistant associated protein 


306 


95 


981 


Z92822 


Caenorhabditis 
elegans 


ZK520.1 


1109 


44 


982 


AJ295149 


Homo sapiens 


putative dipeptidase 


1564 


99 


983 


AL021331 


Homo sapiens 


dJ366N23.3 (KIAA0173 and 
Tubulin-Tyrosine Ligase LIKE) 


1492 


100 


984 


AL161501 


Arabidopsis 
thaliana 


putative adenosine deaminase 


370 


38 



TABLE. 3 



SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


2 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 4.259e-14 97-120 


3 


BL00298 


Heat shock hsp90 proteins family 
proteins. 


BL0029SA 10.97 1.000e-40 74- 
119 BL00298E 27.30 1.000e-40 
321-376 BL00298F 1121 l.OOOe- 
40 409-464 BL00298H 20.50 
1.000e-40 553-607 BL00298C 
16.40 2.286e-40 186-230 
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SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00298B 15.64 1290e-39 134- 
181 BL00298G 24.57 5.345e-39 
465-520 BL00298I 30.07 7.818e- 
34 661-715 BL00298D 17.97 
6.226e-33 242-282 


4 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAM1LY SIGNATURE 


PR00237A 11.48 4.3 16e-13 57-82 


5 


PD02454 


! ! ! ! PROTEIN ALU SUBFAMILY 
WARNING ENTRY NUCLEAR 
PHOSPHO. 


PD02454B 11.61 4.309e-17 75- 
103 


6 


DM00864 


EGF-LKE DOMAIN. 


DM00S64A 15.21 7.429e-09 9S- 
119 


7 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 11.48 1.750e-ll 29-54 
PR00237D 8.94 7.000e-09 138- 
160 PR00237B 13.50 8.250e-09 
61-83 


9 


PF00855 


PWWP domain proteins. 


PF00855 13.75 5.667e-15 272-289 


10 


BL00139 


Eukaryotic thiol (cysteine) proteases 
cysteine proteins. 


BL00139D 9.24 4.400e-l 1 391- 
408 BL00 1 39A 1 0.29 7.5 1 1 e-09 
67-77 


12 


BL01113 


Clq domain proteins. 


BL01113B 18.26 9.294e-19 689- 
725 BL01113C 13.1 8 4.857e-l 1 
757-777 BL01113D7.47 2.161e- 
10 790-800 


13 


BL01113 


Clq domain proteins. 


BL01113B 18.26 3.813e-14 599- 
635 BL01113C 13.18 4.857e-ll 
667-687 BL01113D7.47 2.161e- 
10 700-710 


14 


BL00594 


Aromatic amino acids permeases 
proteins. 


BL00594A 16.75 6.531e-10 50-94 


15 


BL01047 


Heavy-metal-associated domain proteins. 


BL01047B 19.73 4.913e-13 707- 
728 


16 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.S4 7.462e-18 310- 
330 PR00625B 13.48 3.939e-15 
340-361 


18 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 3.700e-09 144- 
162 


20 


PR00741 


GLYCOSYL HYDROLASE FAMILY 
29 SIGNATURE 


PR00741D 16.11 9.082e-21 175- 
195 PR00741F 14.66 9.262e-21 
243-265 PR00741B 14.23 1.947e- 
18 128-145 PR00741G 9.29 
2.180e-17 318-340 PR00741C 
9.16 7.328e-17 147-166 
PR00741H 10.32 2.141e-13 351- 
374 PR00741A924 3.596e-13 
89-105 PR00741E 13.39 3.535e- 
12 215-232 


22 


BL00I07 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.647e-20 117- 
148 BL00107B 13.31 1.000e-16 
182-198 


23 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 
157 


24 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.600e-23 126- 
157 


27 


BL00239 


Receptor tyrosine kinase class II proteins. 


BL00239B 25.15 2.324e- 16 91- 
139 


28 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.250e-10 6S1-694 
BL00018 7.41 6.400e-10 717-730 


29 


BL00018 


EF-hand calcium-binding domain 


BL00018 7.41 3.250e-10 681-694 
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SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






proteins. 


BL00018 7.41 6.400e-10 717-730 


30 


BL01113 


Clq domain proteins. 


BL01 113A 17.99 9.308e-09 54-81 


33 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD0 1 1 68L 9.47 1 .667e-09 40 1 - 
416 


34 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01168L 9.47 1.667e-0941 1- 
426 


36 


PR00426 


C5A-ANAPHYLATOXIN RECEPTOR 
SIGNATURE 


PR00426D 10.59 3.618e- 12 110- 
122 


37 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 2.049e-10 1080- 
1135 


38 


BL00350 


MADS-box domain proteins. 


BL00350 20.79 1.000e-40 1-55 


40 


BL00123 


Alkaline phosphatase proteins. 


BL00123B 19.31 1.000e-40 90- 
133 BL00123C.24.61 1.000e-40 
145-195 BL00123E 22.25 l.OOOe- 
40 304-358 BL00123G 26.01 
1.000e-40 438-488 BL00123F 
19.03 8.714e-35 364-399 
BL00123A 10.80 9.000e-24 52-77 
BL00123D 12.73 1.000e-17 216- 
229 


44 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.800e-14 346-359 
PD00066 13.92 4.600e-14 486-499 
PD00066 13 SP 1 000e-13 374-387 
PD00066 13.92 6.000e-13 458-471 
PD00066 13. .92 2.7 14e- 12 234-247 
PD00066 13.92 3. 143e-12 430-443 
PD00066 13.92 8.714e-12 514-527 
PD00066 13.92 3.739e-ll 402-415 
PD00066 13.92 2.038e-10318-331 


45 


DM00973 


3 kw RESISTANCE BENOMYL 
YLL028W CYCLOHEXIMIDE. 


DM00973A 21.17 2.946e-10 180- 
217 


47 


BL00649 


G-protein coupled receptors family 2 
proteins. 


BL00649C 17.82 1.682e-10 475- 
501 BL00649B 20.68 7.387e-09 
417-463 


50 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-16 445-458 
PD00066 13.92 5.846e-15 305-318 
PD00066 13.92 1.000e-14221-234 
PD00066 13 9? 1 000e-14 417-430 
PD00066 13.92 2.800e-14 249-262 
PD00066 13.92 2.800e-14 277-290 
PD00066 13.92 8.800e-14 333-346 
PD00066 13.92 9.400e-14 361-374 
PD00066 13.92 4.000e-13 389-402 
PD00066 13.92 6.571e-12 473-486 


51 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 1.000e-40417- 
464 BL00226B 23.86 3.348e-35 
251-299 BL00226C 13.23 1.429e- 
24 316-347 BL00226A 12.77 
l,857e-15 151-166 


52 


PR00217 


43 KD POSTSYNAPTIC PROTEIN 
SIGNATURE 


PR00217C 10.91 5:648e-09 133- 
149' 


53 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 1.000e-40 143- 
191 BL00232A 27.72 2.350e-28 
49-82 BL00232B 32.79 7.052e-21 
252-300 BL00232C 10.65 6.625e- 
20 250-268 BL00232B 32.79 
1.314'e-ll 367-415 BL00232C 
10.65 9.308e- 10 470-488 


54 


BL00303 


S-100/ICaBP type calcium binding 


BL00303B 26.15 8.759e-23 125- 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






protein. 


162 BL00303A 21.77 1.000e-21 
82-119 


58 


PR00378 


INOSITOL PHOSPHATASE 
SIGNATURE 


PR00378D 16.86 1.000e-]5 242- 
261 PR00378B 13.80 9.250e-13 
109-129 


59 


PR00425 


BRADYKININ RECEPTOR 
SIGNATURE 


PR00425C 13.23 9.040e-12 120- 
140 


60 


BL00280 


Pancreatic trypsin inhibitor (Kunitz) 
family proteins. 


BL00280 24.61 6.727e-38 238-282 
BL00280 24.61 1.5 14e-30 294-338 


65 


BL01019 


ADP-ribosylation factors family proteins. 


BL01019A 13.20 1.222e-ll 43-83 


68 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237E 13.03 5.091e-13 188- 
212 PR00237G 19.63 7.207e-13 
268-295 PR00237A 1 1 .48 4.375e- 
11 24-49 PR00237C 15.69 
3.057e-10 101-124 PR00237D 
8.94 4.750e-10 137-159 
PR00237F 13.57 5.364e-10 230- 
255 PR00237B 13.50 9.438e-10 
57-79 


70 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.938e-28 3 1-70 


71 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 
PROTEASE (SI 6) SIGNATURE 


PR00830A8.41 8.759e-12 348- 
368 


72 


BL00120 


Lipases, serine proteins. 


BL00120B 11.37 2.149e-10 148- 
163 


77 


PR00753 


1 -AMINOCYCLOPROPANE- 1 - 
CARBOXYLASE SYNTHASE 
SIGNATURE 1 


PR00753E8.01 3.552e-ll 191- 
216 PR00753D 6.85 2.778e-09 
131-153 


78 


PR00506 


D21 CLASS N6 ADENINE-SPECIFIC 
DNA METHYL TRANSFERASE 
SIGNATURE 


PR00506C 19.40 8.017e-09 96- 
119 


82 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.571e-16 436- 
467 


84 


BL00675 


Sigma-54 interaction domain proteins 
ATP-binding region A proteins. 


BL00675A 24.86 8.800e-10 256- 
300 


85 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 2.286e-30 117-160 


87 


BL00250 


TGF-beta family proteins. 


BL00250A 21.24 6.786e-36 264- 
300 BL00250B 27.37 1.450e-26 
328-364 ' ' 


91 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.250e-17 10-35 
BL00215A 15.82 6.000e-16 221- 
246 BL00215A 15.82 7.857e-12 
108-133 BL00215B 10.44 9.526e- 
11 168-181 


92 


BL00027 


IHomeobox' domain proteins. 


BL00027 26.43 9.526e-24 324-367 


95 


PR00094 


ADENYLATE KINASE SIGNATURE - 


PR00094C 12.94 1.000e-08 119- 
136 


96 


PD02327 


GLYCOPROTEIN ANTIGEN 
PRECURSOR IMMUNOGLO. 


PD02327B 19.84 2.091 e-09 143- 
165 


97 


BL00752 


XPA protein. 


BL00752B 19.17 7.309e-09 28-72 


98 


PR00876 


NEMATODE METALLOTHIONEIN 
SIGNATURE 


PR00876B 7.66 2.268e-10 135- 
149 


99 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.824e-12 122- 
141 


100 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.429e-31 1 18-161 


101 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 6.870e-12 370-387 
BL00028 16.07 6.885e-ll 398-415 
BL00028 16.07 8.269e-ll 342-359 
BL00028 16.07 4.300e-10 229-246 
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BL00028 16.07 6.100e-10 258-275 


102 


PR00048 


C2H2-TYPE ZINC FINGER 
SIGNATURE 


PR00048A 10.52 7.750e-14 665- 
679 PR00048A 10.52 8.500e-14 
581-595 PR00048A 10.52 9.250e- 
14 637-651 PR00048A 10.52 
2.059e-12 609-623 PR00048A 
10.52 2.588e-12 469-483 
PR00048A 10.52 7.353e-12 553- 
567 PR00048A 10.52 2.895e-ll 
525-539 PR00048A 10.52 4.31 6e- 
11441-455 PR00048A 10.52 
5.263e-l 1 413-427 PR00048B 
6.02 2.125e-10 569-579 
PR00048B 6.02 4.938e-10 513- 
523 PR00048A 10.52 5.696e- 10 
497-51 1 PR00048B 6.02 8.875e- 
10 429-439 PR00048B 6.02 
1.000e-09 457-467 PR00048B 
6.02 6.684e-09 485-495 


103 


PR00195 


DYNAMIN SIGNATURE 


PR00195A 1 1.94 5.364e-22 31-50 
PR00195B 9.47 1.783e-21 56-74 
PR00195C 11.50 3.455e-21 126- 
1 44 PR00 195D11. 768.71 4e-2 1 
175-194 PR00195F 16.20 8.500e- 
20 217-237 PR00195E9.82 
8.650e-20 194-211 


104 


BL01113 


Clq domain proteins. 


BL01113A 17.99 1.865e-09 121- 
148 BL01113A 17.99 5.846e-09 
82-109 


105 


BL00420 


Speract receptor repeat proteins domain 
proteins. 


BL00420A 20.42 6400e-l 1 70-99 
BL00420A 20.42 8.525e-10 73- 
102 BL00420A 20.42 5.708e-09 
85-114 


108 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 27-41 
PR00860A 5.46 5.500e-16 5-18 
PR0O86OC9.61 1.474e-14 41-51 


112 


BL01031 


Heat shock hsp20 proteins family profile. 


BL01031C 17.68 6.400e-10 122- 
147 


114 


DM01840 


,kw SPAC24B11.09 R07E5.13. 


DM01840B 22.04 2.688e-40 59- 
103 DM0IS40A 10.95 9.571e-13 
31-43 


115 


BL01126 


Elongation factor Ts proteins. 


BL01126A 18.48 2.3 17e-30 46-89 
BL01126B 13.15 7.387e-19 116- 
135 BL01126C9.20 9.735e-ll 
190-203 


116 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 4.375e-21 35-85 


118 


BL00437 


Catalase proximal heme-ligand proteins. 


BL00437A 18.82 1.000e-40 49- 
101 BL00437B 16.28 1.000e-40 
114-168 BL00437C 21.86 l.OOOe- 
40 190-239 BL00437D 25.72 
1.000e-40 248-301 BL00437E 
23.95 1.000e-40 327-379 


119 


BL00140 


Ubiquitin carboxyl-terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 8.274e-14 164- 
208 BL00 1 40C 1 1 .80 5.444e- 1 0 
77-102 


120 


BL00224 


Clatlirin light chain proteins. 


BL00224B 16.94 6.712e-10 95- 
148 


122 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 1.000e-40 16-62 


123 


PR00041 


CAMP RESPONSE ELEMENT 


PR00041D 7.95 2.906e-09 24-41 
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BINDING (CREB) PROTEIN 
SIGNATURE 


; 


124 


PR00041 


CAMP RESPONSE ELEMENT 
BINDING (CREB) PROTEIN 
SIGNATURE 


PR00041D 7.95 2.906e-O9 24-41 


125 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061C 7.86 3.250e-10 212- 
222 


126 


PD01066 


PROTEIN ZINC FINGER ZENC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.400e-25 251-290 


127 


PR00318 


ALPHA G-PROTEIN (TRANSDUCIN) 
SIGNATURE 


. PR00318D 16.28 1.900e-34 219r 
248 PR00318B 14.79 3.45 5e-27 
168-191 PR00318C 12.09 7.000e- 
23 197-215 PR00318A7.84 
1.600e-19 35-51 PR00318E7.23 
2.500e-12 265-275 


128 


PR00927 


ADENINE NUCLEOTIDE 
TRANSLOCATOR 1 SIGNATURE 


PR00927E 14.93 9.743e-10 67-89 
PR00927B 14.66 4.575e-09 69-91 


130 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824B 9.21 7.750e-22 133- 
153 


131 


BL00824 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


BL00824C 14.58 1.000e-40 166- 
204 BL00824D 14.04 1.621e-38 
204-239 BL00824B 9.21 7.750e- 
22 133-153 BL00824E 12.49 
1.000e-19 247-263 


132 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1209- 
1228 


133 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1 168- 
1187 


134 


PR00708 


ALPHA- 1 -ACID GLYCOPROTEIN 
SIGNATURE 


PR00708D 14.67 1.000e-27 141- 
168 PR00708C 11.77 1.643e-25 
98-120 PR00708B 15.15 2.174e- 
24 73-95 PR00708E 13.33 
1.600e-21 189-207 PR00708A 
14.40 2.636e-21 51-70 


135 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 8.468e-13 126- 
145 


136 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 3.250e-10 201- 
217 


137 


BL00471 


Small cytokines (intercrine/chemokine) 
C-x-C subfamily signat. 


BL00471 23.92 7.480e- 10 42-90 


140 


PR00205 


CADHERIN SIGNATURE 


PR00205B 11.39 5.582e-10 328- 
346 PR00205B 1 1.39 9.018e-10 
543-561 


141 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 7.704e-09 976- 
1027 


143 


PR00979 


TAFAZZIN SIGNATURE 


PR00979E 10.83 5.950e-26 192- 
214 PR00979A 11.91 8.773e-25 
63-83 PR00979C 12.16 6.400e-19 
108-124 PR00979D 12.38 7.955e- 
19 170-185 PR00979F 10.14 
3. 382e-15 230-244 PR00979B 
15.59 5.636e-15 94-106 


145 


DM00686 


kw REPLICATION REP 28K 17.7K. 


DM00686C 14.14 7.720e-09 111- 
131 


146 


PR00604 


CLASS IA AND IB CYTOCHROME C 
SIGNATURE 


PR00604D 15.86 1.000e-17 87- 
104 PR00604B 12.73 9.591e-16 
57-73 PR00604C 10.21 8;200e-12 
73-84 PR00604E 10.13 1.000e-ll 
106-117 PR00604A 11.13 8.800e- 
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11 44-52 PR00604F 8.60 l.OOOe- 
10 123-132 


147 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.864e-15 266- 
297 BL00107B 13.31 6.143e-ll 
335-351 


148 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 8.448e-09 67-81 


149 


PR00069 


ALDO-KETO REDUCTASE 
SIGNATURE 


PR00069D 19.36 1.857e-30 187- 
217 PR00069A 16.01 7.429e-25 
41-66 PR00069E 18.14 3.1 00e-22 
235-260 PR00069C 16.03 7.000e- 
20 151-169 PR00069B 11.33 
8.071e-19 101-120 


150 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 2.688e-27 139-182 


151 


PD02906 


SYNTHASE I PSEUDOURIDYLATE 
PSEUDOURIDINE LYASE TR 


PD02906C 24.17 7.070e-22 165- 
200 PD02906B 15.35 8.393e-15 
114-127 PD02906A 10.84 6.500e- 
09 71-84 


153 


BL00479 


Phorbol esters / diacylglycerol binding 
domain proteins. 


BL00479A 19.86 5.091e-12 891- 
914 BL00479B 12.57 1.837e-ll 
915-931 


158 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.786e-31 143-186 


160 


BL00422 


Granins proteins. 


BL00422C 16.18 7.750e- 12 420- 
448 


162 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 9.297e-ll 62-82 


164 


BL01282 


BIR repeat proteins. 


BL01282B 30.49 6.182e-10 347- 
386 


166 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 83-97 
PR00860A 5.46 1.000e-18 61-74 - 
PR00860C9.61 1.900e-l 5 97-107 


167 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.052e-09 196- 
218 


169 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 316- 
353 BL00514G 15.98 2.241e-34 
471-501 BL00514H 14.95 6.571e- 
27 510-535 BL00514E 14.28 
1.273e-16 3S8^405 BL00514D 
15.35 9.100e-15 369-382 
BL00514B 16.42 4.857e-14 260- 
276 BL00514F 1 1.65 9.690e-14 
416-431 BL00514A 11.68 8.200e- 
11149-159 


170 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 l.346e-39 268- 
305 BL00514G 15.98 2.241e-34 
423-453 BL00514H 14.95 6.571e- 
27 462-487 BL00514E 14.28 
1.273e-16 340-357 BL00514D 
15.35 9.100e-15 321-334 
BL00514B 16.42 4.857e- 14 212- 
228 BL00514F 11.65 9.690e-14 
368-383 BL00514A 11.68 8.200e- 
11101-111 


171 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514G 15.98 2.241e-34 385- 
415 BL00514H 14.95 6.571e-27 
424-449 BL00514C 17.41 4.632e- 
24 230-267 BL00514E 14.28 
1.273e-16 302-3 19 BL00514D 
15.35 9.100e-15 283-296 
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BL00514B 16.42 4.857e-14 212- 
228 BL00514F 11.65 9.690e-14 
330-345 BL00514A 11.68 8.200e- 
11 101-111 


173 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.400e-29 1 19-162 


174 


, DM01970 


0 lew ZK632.12 YDR313C 
ENDOSOMAL III. 


DM01970B 8.60 5.119e-15 1391- 
1404 


176 


BL00773 


Chitinases family 19 proteins. 


BL00773C 9.42 8.000e-09 2-16 


182 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.163e-14 141- 
160 


183 


PD01937 


DNA PROTEIN POLYMERASE 
ENDONUCLEASE DNA-. 


PD01937A 6.68 3.475e-09 221- 
232 


185 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 2.946e-23 247-272 
BL00845 16.43 1.628e-21 107-132 


186 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1.65 6.538e-l 1 525- 
541 


187 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 11.65 6.538e-ll 497- 
513 


188 


DM01803 


1 HERPESVIRUS GLYCOPROTEIN H. 


DM01803A 10.51 1.000e-09 
1081-1102 


189 


PF00651 


BTB (also known as BR-C/Ttk) domain 
proteins. 


PF0065 1 1 5 .00 5 .09 1 e- 1 5 69-82 


190 


PR00194 


TROPOMYOSIN SIGNATURE 


PR00194C6.38 1.900e-35 145- 
174 PR00194E 8.74 3.250e-30 
231-257 PR00194D9.57 1.500e- 
26 175-199 PR00194B 10.24 
5.200e-24 120-141 PR00194A 
7.86 4.857e-21 84-102 


192 


PD02042 


IRON-SULFUR ELECTRON 
TRANSPORT AROMATIC 
H YD ROC ARB. 


PD02042B 16.75 5.154e-09 131- 
146 PD02042A 21.13 5.909e-09 
94-121 


193 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A 4.31 2.200e-102-15 


195 


BL00463 


Fungal Zn(2)-Cys(6) binuclear cluster 
domain proteins. 


BL00463 8.22 5.071e-09 111-123 


196 


PR00118 


BETA-LACTAMASE CLASS A 
SIGNATURE 


PR001 18F 16.42 9.386e-09 165- 
181 


197 


DM00215 


PROLINE-RICH PROTEIN'3. 


DM00215 19.43 5.424e-09 234- 
267 


198 


BL00660 


Band 4.1 family domain proteins. 


BL00660A 31.50 5.500e-l 1 714- 
767 


199 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.820e-13 70-93 


202 


PR00009 


TYPE I EGF SIGNATURE 


PR00009A 14.15 5.345e-15 971- 
987 PR00009C 14.1 1 8.773e-13 
996-1008 PR00009D 16.83 • 
8.000e-ll 1008-1018 PR00009C 
14.11 1.882e-09 892-904 


203 


BL00025 


P-type 'Trefoil' domain proteins. 


BL00025 17.17 4.536e- 19 38-59 


205 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 7.300e-10 165-178 


206 


PR00168 


SLOW VOLTAGE-GATED 
POTASSIUM CHANNEL SIGNATURE 


PR00168D 12.88 6.865e-ll 67-86 


207 


BL00025 


P-type 'Trefoil' domain proteins. 


BL00025 17.17 3.423e-20 39-60 
BL00025 17.17 8.750e-16 88-109 


209 


BL00646 


Ribosomal protein S13 proteins. 


BL00646B 21.42 6.100e-30 110- 
143 BL00646A25.82 6.192e-29 
14-62 


210 


PR0O138 


MATRDON SIGNATURE 


PR00138D 16.56 3.605e-25 279- 
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305 PR00138C 16.41 3.000e-24 
218-247 PR00138E 6.01 8.714e- 
13 314-328 PR00138A 15.14 
9.538e-13 134-148 PR00138B 
15.82 4.522e-12 188-204 


211 


DM01206 


CORONA VIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 8.429e-12 386- 
406 DM01206B 10.69 1.247e-10 
384-404 DM01206B 10.69 
5.068e-10 388-408 


212 


PD01941 


TRANSMEMBRANE 
COTRANSPORTER SYMP. 


PD01941A 14.81 1.000e-40 163- 
217 PD01941B 15.02 9.705e-30 
420-467 PD01941E 15.92 8.714e- 
23 837-884 PD01941C 19.96 
8.200e-20 508-563 PD01941D 
27.18 1.600e-16 661-710 
PD01941F 28.52 9.645e-15 1005- 
1060 


213 


BL00362 


Ribosomal protein S15 proteins. 


BL00362 24.67 8.3 13e-09 330-373 


214 


BL00115 


Eukaryotic RNA polymerase D 
heptapeptide repeat proteins. 


BL001 15Z 3.12 2.125e-09 1 178- 
1227 BL001 15Z 3.12 6.096e-09 
1164-1213 


215 


BL00038 


Myc-type, 'helix -loop-helix' dimerization 
domain proteins. 


BL00038B 16.97 7.600e-18 125- 
146 BL00038A 13.61 1.474e-13 
102-118 


216 


BL01108 


Ribosomal protein L24 proteins. 


BL01108A 20.33 2.241e-22 49-82 
BL01108B 11.40 8.457e-10 96- 
107 


217 


PR00381 


KINESIN LIGHT CHAIN SIGNATURE 


PR00381A9.55 1.321e-10 360- 
378 


222 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 2.358e-26 1166- 
1203 BL00514G 15.98 9.000e-15 
1289-1319 BL00514D 15.35 
6.936e-12 1207-1220 BL00514F 
1 1.65 4.288e-10 1253-1268 
BL005I4H 14.95 8.636e-10 1318- 
1343 


223 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21.66 1.000e-40 93- 
139 BL00325A 24.83 9.333e-24 
61-93 


224 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 1.450e-10 23 1-244 


225 


PF01329 


Pterin 4 alpha carbinolamine dhydratase. 


PF01329B 18.52 1.692e- 18 67-92 


228 


BL00211 


ABC transporters family proteins. 


BL00211B 13.37 6.250e-18 1033- 
1065 BL00211B 13.37 8.875e-18 
2045-2077 BL0021 1A 12.23 
1.900e-09 931-943 


230 


PR00761 


BIND IN PRECURSOR SIGNATURE 


PR00761A 5.81 9.366e-09 275- 
292 


231 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.500e-I0 54-69 


232 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 1.978e-10 109- 
160 BL00412D 16.54 4.122e-09 
133-184 


233 


BL01210 


Caveolins proteins. 


BL01210B 13.92 8.129e-09 106- 
156 


236 


. BL00939 


Ribosomal protein Lie proteins. 


BL00939F 17.27 5.393e-09 861- 
891 


238 


BL01252 


Endogenous opioids neuropeptides 
precursors proteins. 


BL01252D 18.25 3.571e-28 205- 
233 BL01252B 19.09 5.034e-27 
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37-67 BL01252C 18.10 1.621e-21 
164-190 BL01252A 14.22 7.107e- 
18 14-34 


239 


BL00302 


Eukaryotic initiation factor 5A hypusine 
proteins. 


BL00302 14.81 1 .000e-40 25-79 


240 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FL A V OPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 8.851e-13 26-49 


241 


PD02929 


ADHESION GLYCOPROTEIN 
PRECURSOR I. 


PD02929A 28.27 4.529e-09 235- 
289 


243 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.527e-25 11-50 


244 


BL01270 


Band 7 protein family proteins. 


BL01270C 16.91 6.745e-17 115- 
144 BL01270B 18.74 6.857e-17 
76-115 BL01270E 13.03 6.016e- 
15 182-211 BL01270D20.87 
9.160e-13 144-182 


245 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 6.305e-12 253- 
308 PF00791B 28.49 1.909e-ll 
427-482 PF00791B 28.49 2.65 le- 
09 179-234 PF00791B 28.49 
3.890e-09 112-167 


246 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.500e-13 277-290 
PD00066 13.92 9.143e-12 193-206 
PD00066 13.92 5:304e-ll 165-178 
PD00066 13.92 6.478e-l 1 249-262 
PD00066 13.92 3.423e-10 221-234 


247 


BL00406 


Actins proteins. 


BL00406D 12.58 6.400e-20 465- 
520 BL00406B 5.47 4.857e-14 
249-304 BL00406E S.44 l.OOOe- 
1 1 522-572 BL00406C 6.75 
5.449e-ll 313-368 


248 


BL00951 


ER lumen protein retaining receptor 
proteins. 


BL00951C 19.35 1.000e-40 1 12- 
161 BL00951A 15.10 7.750e-39 
21-57 BL00951D 13.94 6.000e-38 
161-196 BL00951B 14.23 3.100e- 
31 57-88 


252 


BL01113 


Clq domain proteins. 


BL01113A 17.99 9.129e-15 200- 
227 BL01113A 17.99 4.818e-14 
194-221 BL01113A 17.99 7.818e- 
14 182-209 BL01113A 17.99 
1.730e-13 185-212 BL01113A 
17.99 6.595e-13 191-218 
BL01113A 17.99 6.077e-12 203- 
230 BL01 1 13A 17.99 9.182e-l 1 
179-206 BL01113A 17.99 2.532e- 
•10 176-203 BL01113A 17.99 
9.043e-10 218-245 BL01113A 
17.99 9.426e-l 0 209-236 
BL01113A 17.99 4.1 15e-09 137- 
164 


257 


BL00845 


CAP-Gly domain proteins. 


BL00845 1 6.43 1.837e-21 466-491 


259 


PR00248 


METABOTROPIC GLUTAMATE 
GPCR SIGNATURE 


PR00248G 12.67 2.688e-09 53-78 


260 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 441-452 
BL00678 9.67 5.800e-10 481-492 
BL00678 9.67 8.800e-10 358-369 


261 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 415-426 
BL00678 9.67 5.800e-10 455-466 
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BL00678 9.67 8.800e-10 332-343 


262 


BL00678 


Tip- Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 468-479 
BL00678 9.67 5.800e-10 508-519 . 
BL00678 9.67 8.800e- 1 0 385-396 


263 


BL50002 


Src homology 3 (SID) domain proteins 
profile. 


BL50002B 15.18 2.200e-10 415- 
429 


264 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 3.040e-12 94- 
130 


265 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.091e-14438-470 


266 


PD01469 . 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.091e-14279-31 1 


267 


BL00567 


Phosphoribulokinase proteins. 


BL00567A 10.66 1.161e-12 36-55 


269 ' 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 2.688e-28 92- 
128 BL00049B 18.42 6.806e-24 
54-86 BL00049A 13.86 8.333e-19 
19-42 BL00049D 13.47 5.765e-12 
129-140 


272 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01115A 10.22 9.735e-12 14-58 


273 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4.31 1.911e-09 819- 
832 


275 


PR00179 


LrPOCALIN SIGNATURE 


PR00179B 9.56 2.895e-13 124- 
137 PR00179A 13.78 3.250e-l 1 
36-49 PR00179C 19 02 6 040e-ll 
154-170 


276 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 8.364e-17 22-44 
PR00449C 17.27 1.000e-13 62-85 
PR00449E 13.50 4.000e-12 172- 
195 PR00449B 14 34 5 680e-10 
45-62 


277 


BL00140 


Ubicjuitin carboxyl-terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22 64 1 000e-40 161- 
205 BL00140C 11.80 9.053e-30 
79-104 BL00140A 15.96 9.400e- 
28 5-35 BL00140B 12.29 4.649e- 
17 37-55 


278 


PD02712 


ELEMENT TRANSPOSASE FOR 
TRANSPOSON TRANSPOSABLE. 


PD02712A 23.03 8.013e-09 47-83 


279 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.474e-09 100-111 


282 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 4.767e-21 864- 
898 


283 


BL00048 


Protamine PI proteins. 


BL00048 6.39 9.550e-09 56-83 


286 


PR00081 


GLUCOSE7RIBITOL 
DEHYDROGENASE FAMILY 
SIGNATURE 


PR00081A 10.53 1.878e-ll 36-54 


287 


PR00310 


ANTI-PROLIFERATIVE PROTEIN 
BTG1 FAMILY SIGNATURE 


PR00310B .10.59 4.231e-17 29-59 
PR00310D 9.10 6.679e-16 89-119 


289 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-36 37-76 


293 


BL00979 


G-protein coupled receptors family 3 
proteins. 


BL00979L 20.63 3.800e-12 111- 
152 


295 


PD02411 


PROTEIN TRANSCRIPTION 
REGULATION NUCLEAR. 


PD0241 1 21.89 7.000e-16 195-229 


296 


BL01064 


Pyridoxamine 5'-phosphate oxidase 
proteins. 


BL01064A 27.84 8.313e-28 77- 
129 BL01064C 15.22 7.136e-25 
202-235 


297 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 2.929e-13 37-56 
BL00030B7.03 1.900e-ll 167- 
177 BL00030A 14.39 2.000e-10 
128-147 
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298 


BL01183 


ubiE/COQ5 methyltransferase family 
proteins. 


BL01183B 21.31 6.660e-12 143- 
188 


299 


BL01279 


Protein-L-isoaspartate(D-aspartate) O- 
methyltransferase signa. 


BL01279A 24.27 5.862e-l 1 57- 
105 


301 


BL00191 


Cytochrome b5 family, heme-binding 
domain proteins. 


BL00191K 17.38 4.95 le-27 184- 
228 BL00191J 11.37 6.447e-17 
128-150 


302 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 3.893e-16 33-67 


306 


PF01140 


Matrix protein (MA), pi 5. 


PF01140D 15.54 2.988e-09 416- 
451 


307 


PR00245 


OLFACTORY RECEPTOR 
SIGNATURE 


PR00245A 18.03 4.818e-21 59-81 
PR00245C 7.84 5.154e-20238- 
254 PR00245D 10.47 4.000e-15 
274-286 PR00245B 10.38 8.200e- 
15 177-192 PR00245E 12.40 
5.714e-12 291-306 


309 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 2.245e-10 612-658 


310 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 7.632e-23 119- 
159 BL00237C 13.19 3.864e-15 
251-278 BL00237Dll.23 3.739e- 
12 312-329 


311 


BLO0380 


Rhodanese proteins. 


BL00380D 15.90 8.200e-28 1 10- 
136 BL003R0G 1 1 ?6 5 800p-lfi 
267-280 BL00380B 14.77 7.000e- 
14 49-62 BL00380F 9.76 5.886e- 
13 203-214 BL00380C 15.67 
7.387e-13 82-98 BL00380E 12.44 
7.000e-ll 181-193 BL00380A 
10.48 1.000e-09 10-20 


312 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19 29 1 000e-40 50- 
105 BL00227C 25.48 1.000e-40 
111-163 BL00227D 18.46 l.OOOe- 
40 220-274 BL00227F 21.16 
1.000e-40 372-426 BL00227A 
24.55 3.250e-39 1-35 BL00227E 
24.15 8.500e-34 324-359 


327 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 7.362e-21 225- 
273 BL00232B 32.79 2.588e-17 
435-483 BL0023''B 3? 79 6 301e- 
15 116-164 BL00232B 32.79 
6.769e-13 330-378 BL00232C . 
10.65 9.341e-12 223-241 
BL00232C 10.65 5.696e-ll 328- 
346 BL00232C 10.65 3.942e-10 
433-451 


329 


PD02749 


TRANSCRIPTION PROTEIN FACTOR 
BTF3 REGULATION NUCL. 


PD02749B 12.75 2.241e-37 35-71 
PD02749C 13.96 4.892e-28 87- 
121 PD02749A 9.56 6.000e- 15 2- 
15 


330 


PR00391 


PHOSPHATIDYLINOSITOL 
TRANSFER PROTEIN SIGNATURE 


PR00391E 12.50 7.785e-15 211- 
231 PR00391B 8.39 1.000e-13 
83-104 PR00391D 12.21 9.328e- 
13 191^207 PR00391A7.83 
5.390e-l 1 16-36 


332 


BL01030 


RNA polymerases M / 15 Kd subunits 
proteins. 


BL01030 23.44 1.818e-23 87-125 


337 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.929e-32 6-45 


340 


PD02711 


SYNTHASE 


PD02711B 14.26 1.973e-20 944- 
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PHOSPHORIBOSYLFORMYLGLY. 


968 


343 


BL00223 


Annexins repeat proteins domain ' 
proteins. 


BL00223C 24.79 1.000e-40245- 
300 BL00223B 28.47. 8.714e-38 
168-218 BL00223A 15.59 8.250e- 
27 98-132 BL00223A 15.59 
8.750e-27 26-60 BL00223C 24.79 
9.438e-16 13-68 BL00223C 24.79 
-2.735e-15 85-140 BL00223A 
15.59 2.253e-ll 258-292 


346 


PR00345 


STATHMIN FAMILY SIGNATURE 


PR00345B 7.12 2.800e-28 81-1 10 
PR00345E 8.54 7.652e r 28 158- 
183 PR00345C4.54 9.100e-28 
110-134 PR00345D 10.97 1.964e- 
24 134-158 PR00345A 13.46 
5.645e-16 52-71 


347 


BL00586 


Ribosomal protein L16 proteins. 


BL00586B 17.00 3.215e-15 184- 
221 


348 


PR00388 


S'.S'-CYCLIC NUCLEOTIDE CLASS II 
PHOSPHODIESTERASE SIGNATURE 


PR00388A 10.45 2.778e-09 86- 
105 


351 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.118e-ll 160-173 
BL00018 7.41 2.350e-10 244-257 


354 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.947e-09 256-267 


358 


DM01206 


CORONA VIRUS NUCLEOCAPSID 
PROTEIN. 

_ 


DM01206B 10 69 3 ?78e-09 175- 
195 DM01206B 10.69 6.696e-09 
183-203 DM01206B 10.69 
8.633e-09 132-152 DM01206B 
10.69 8.861e-09 181-201 
DM01206B 10.69 9.316e-09 177- 
197 


361 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 


362 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 


365 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B7.il 1.000e-ll 589- 
600 BL00178A 14.23 8.500e-09 
46-56 


366 


BL00523 


Sulfatases proteins. 


BL00523E 19.27 1.000e-23 318- 
348 BL00523A 13.36 5.500e-16 
30-47 BL00523B.8.64 1.964e-13 
78-90 BL00523C 12.64 9.625e-13 
129-140 BL00523G 9.46 5.500e- 
10 506-516 


369 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 4.81 8e-09 21 -52 


370 


BL00880 


Acyl-CoA-binding protein. 


B.L00880 17.52 1.000e-40 75-125 


371 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.000e-23 276- 
307 BL00107B 13.31 1.692e-12 
342-358 


372 


PR00211 


GLUTELIN SIGNATURE 


PR00211B 0.86 6.602e-ll 326- 
347 PR00211B 0.86 6.106e-10 
320-341 PR00211B0.86 3.167e- 
09 333-354 


373 


BL00279 


Membrane attack complex components / 
perforin proteins. 


BL00279E 37.1 1 9.349e-10 749- 
797 


375 • 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.231e-33 10-49 


377 


•• PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.563e-28 10-49 


i 379 


BL0O598 


Chromo domain proteins. 


BL00598 14.45 5.781e-16 3-25 
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380 


PR00413 • 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 11.28 8.941e-09 864- 
878 


383 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 1128 8.941e-09 864- 
878 


387 


BL01060 


Flagella transport protein fliP family 
proteins. 


BL01060A 15.65 1.535e-09 131- 
174 


388 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B4.88 6.318e-ll 1009- 
1028 


389 


PR00837 


ALLERGEN V5/TPX-1 FAMILY 
SIGNATURE 


PR00837B 11.64 1.000e-10469- 
483 


391 


BL00240 


Receptor tyrosine kinase class III 
proteins. 


BL00240B 24.70 7.907e-10 118- 
142 


392 


PR00014 


FIBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 691- 
706 


393 


PR00014 


FEBRONECTIN TYPE in REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 706- 
721 


394 


BL01209 


LDL-receptor class A (LDLRA) domain 
proteins. 


BL01209 9.31 3.368e-15 47-60 
BL01209 9.31 5.500e-13 92-105 


395 


BL00634 


Ribosomal protein L30 proteins. 


BL00634 34.38 4.090e-13 70-121 


396 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013D 26.81 8.000e-26 358- 
402 BL01013A 25.14 7.231e-21 
45-81 bt oionr 9 97 i nnnp-1"? 
132-142 BL01013B 11.33 l.OOOe- 
11 110-121 


397 


BL00930 


Peripherin / rom-1 proteins. 


BL00930E 17.80 1.000e-40 56-92 
BL00930D 9 12 4 632e-37 19-56 
BL00930F 16.91 2.800e-36 92- 
133 


400 


PR00780 


LEUSERPIN 2 SIGNATURE 


PR00780B 4.89 4.491e-09 262- 
285 


401 


PR00819 


CBXX/CFQX SUPERFAMILY 
SIGNATURE 


PR00819B 10.83 7.158e-ll 4-20 


403 


BL00381 


Endopeptidase Clp serine proteins. 


BL00381C23 84 1 ?50e-39 150- 
194 BL00381A 16.48 2.286e-22 
74-111 BL00381B 21.42 8.326e- 
14 78-130 


405 


BL01105 


Ribosomal protein L35Ae proteins. 


BL01105A 17.37 1.000e-40 4-49 
BL01105B 12.95 1.000e-40 68- 
108 


406 


BL00344 


GATA-type zinc finger domain proteins. 


BL00344 17.99 7.000e-12 814-852 


407 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 9.750e-09 73-94 


409 


PR00910 


LUTEOVTRUS ORF6 PROTEIN 
SIGNATURE 


PR00910A '7 514 321e-09 9-9? 


410 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 1.000e-28 752- 
789 BL00762A 23.43 4.400e-21 
903-940 BL00762A 23.43 5.415e- 
18 825-862 BL00762B 16.14 
8.759e-12 1154-1168 


412 


BL00690 


DEAH-box subfamily ATP-dependent 
helicases proteins. 


BL00690B 13.38 5.320e-15 262- 
280 BL00690A 6.87 1.818e-13 
230-240 


415 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 1.000e-40 52- 
107 BL00227C 25.48 1.000e-40 
113-165 BL00227D 18.46 l.OOOe- 
40 222-276 BL00227F 21.16 
1.000e-40 382-436 BL00227E 
24.15 1.750e-34 326-361 
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BL00227A 24.55 1.000e-33 1-35 


41 6 


PF00QQ9 


Trftnnnm 
liupuuui. 


PF00999A 16 671 711e-0QSS7- 

592 


418 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 256-310 


410 

HI? 


RT 00541 


^Jiif*lf*?»r transition nrntpm 1 rtrAtpms 


BL00541 8 44 9 875e-09 197-951 


420 


PF00856 


SET domain proteins. 


PF00856A 26.14 9.074e-13 901- 

Q3R PFOORSfiR 16 49 9 ^Q7p-19 

951-973 




RT 00678 


Trn-Acn f\X/"T^ rprtpat rvrntpin*; nmtpirK 

11U ASU ^ VV L/y 1 vL/CAl Ul UlCUD UiUlt/lilO. 


BL00678 9 67 8 200e-12 33-44 


423 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.600e-30 130-169 


494 
nit 


JrrUUJDH 


wcncosapepuuc repeal proLcmb. 


PF00S64R 94 74 1 10Sp-17 491- 

472 


496 






PROOQRRA 6 "?Q 4 S6Qp-19 3-91 


427 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


428 


BL00478 


LEM domain proteins. 


BL00478B 14.79 3.250e-13 115- 
130 BL00478B 14.79 9.036e-13 


431 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 8.875e-12 464-487 


432 


PD0093O 


PROTEIN GTPASE DOMAIN 

AL 1 1 V A 1 1UJN . 


PD00930B 33.72 7.800e-18 316- 
125-151 PD0O930B 33.72 2.521e- 


433 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.649e-34 34-73 


434 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.563e-ll 56-78 


436 


PR00120 


H+- TRANSPORTING ATPASE 
(PROTON PUMP) SIGNATURE 


PR00120C 9.90 5.800e-19 705- 
722 


437 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL00115T 8.45 7.273e-29 1208- 
1242 BL00115Q 18.08 2.776e-21 
953-983 BL001 15Y 1 1.86 8.000e- 
17 1604-1650 BL00115M 19.19 
8.130e-16 731-774 BL00115H 
14.34 9.392e-16 463-496 
BL001 15A 15.44 7.414e-15 43-82 
BL001 15R 6.50 6.128e-14 983- 
1010 BL00115J 16.71 9.289e-14 
591-617 BL001 151 8.33 4.336e- 
13 535-590 BL00115L 12.25 
5.939e-13 662-694 BL00115G 

11 £C C A 1 1 A 1 ■? A1 C A CI 

11.65 6.01 le-13 435-463 
D.LUU1 IjJs. 1 j.Uj J.41 /e-AU 01 /- 

659 BL001 150 16.76 5.805e-10 

R£7 013 0,0,1 1 1 1 S^Rp- 

10 913-953 BL00115S 18.24 
7.968e-10 1010-1052 BL00115U 
10.34 4.475e-09 1242-1265 


438 


PF00628 


PHD-finger. 


PF00628 15.84 4.536e-10 219-234 


440 


PD01066 


PROTEIN ZINC FINGER ZINC- 

TTTXTi^lCD AyTCTAT P rMTl TXT/1 XTT T 


PD01066 19.43 6.351e-34 10-49 


A A 1 






PRfin^OOA Q M < 9<!ftp 94.39 SS 

PR00309D 7.09 4.93 8e-23 290- 
309 PR00309B7.812.800e-21 
69-88 PR00309C8.22 1.621e-19 
165-183 PR00309E 9.82 9.438e- 
15 374-389 


442 


BL00600 


Aminotransferases class-UI pyridoxal- 


BL00600B 19.60 7.324e-14 103- 
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phosphate attachment si. 


129 BL00600G 12.43 2.125e-12 
306-325 BL00600F 8.77 8.105e- 
12 271-284 BL00600E 16.43 
3.167e-ll 228-257 BL00600D 
8.71 8. 650e-09 207-221 


443 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 11.93 3.160e-18 69-87 

1 ■ 


444 


BL00349 


CTF/NF-I proteins. 


BL00349A 10.07 1.000e-40 8-54 
BL00349C9.33 1.000e-40 82-125 
BL00349E 10.79 1.000e-40 152- 
195 BL00349F 11.81 1.000e-40 
213-255 BL00349H 15.70 7.387e- 
36 361-399 BL00349B 10.51 
2.227e-34 54-82 BL00349D 1 1 .70 
9.100e-34 125-152 BL00349G 
19.72 5.781e-30 323-356 


445 


BL00154 


E1-E2 ATPases phosphorylation site 
proteins. 


BL00154F 8.23 8.941e-21 271- 
295 BL00154E 20.37 2.620e-15 
124-165 


448 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 4.882e-ll 82-115 
DM00215 19.43 6 492e-09 87-120 


451 


BL01283 


T-box domain proteins. 


BL01283A 24.15 3.100e-40 112- 
160 BL01283D 11.70 6.000e-39 
253-286 BL01283B 23.17 6.538e- 
38 170-212 BL01283C 13.05 
7.750e- 19 222-236 


452 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 2.579e-l 1 3-26 


453 


, PR00162 


RIESKE 2FE-2S SUBUNIT 
SIGNATURE 


PR00162B 12.77 7.429e-17 215- 
228 PR00162A9.35 2.324e-14 
193-205 PR00162C 8.10 7.120e- 
14 227-240 


454 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-30 87-126 


456 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.333 e- 18 1149- 
1 192 


457 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.737e-24 16-55 


459 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290A 20.89 1.529e-14 154- 
177 BL00290B 13.17 9.000e-12 
214-232 


460 


PR00413 


HALO ACID 

DEHALOGENASE/EPOXBDE 
HYDROLASE FAMILY SIGNATURE 


PR00413F 14.91 7.333e-ll 193- 
214 PR00413E 15.78 5.714e-09 
175-192 


463 


PR00759 


BASIC PROTEASE (KUNITZ-TYPE) 
INHIBITOR FAMILY SIGNATURE 


PR00759B 1 1.26 8.385e-09 74-85 


466 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


467 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


469 


PR00153 


CYCLOPHILIN PEPTIDYL-PROLYL 
CIS-TRANS ISOMERASE 
. SIGNATURE 


PRO0153D 11.99 3.250e-15 510- 
523 PR00153C 11.01 4.682e-14 
495-511 PR00153E9.10 8.548e- 
14 523-539 PR00153B 11.57 
1.720e- 13 452-465 


470 


BL00491 


Aminopeptidase P and proline 
dipeptidase proteins. 


BL00491C 12.15 3.912e-09 557- 
572 


471 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 


PD00289 9.97 1.000e-14 1482- 
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RESULTS* 






PRESYNA. 


1496 PD00289 9.97 8.650e-l 1 
1122-1136 


474 


BL50040 


Elongation factor 1 gamma chain profile. 


BL50040D 17.41 1.000e-40 279- 
329 BL50040E 18.79 1.000e-40 
333-388 BL50040F 18.99 5.320e- 
40 390-428. BL50040C 22.62 
3.739e-38 141-184 BL50040B 
13.65 7.000e-30 59-85 BL50040A 
12.98 1.450e-14 10-22 


475 


BL01144 


Ribosomal protein L31e proteins. 


BL01 144 25.07 1.000e-40 22-74 


476 


PR00007 


COMPLEMENT C1Q DOMAIN 
SIGNATURE 


PR00007C 15.60 2.421e-21 589- 
611 PR00007B 14.16 3.500e-21 
544-564 PR00007A 19.33 6.897e- 
20 517-544 PR00007D9.64 
6.571e-12 623-634 


477 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 5.846e-10 170- 
189 


479 


DM01970 


0kwZK632.12 YDR313C 
ENDOSOMALIII. 


DM01970B 8.60 9.500e-17 967- 
980 


480 


PR00868 


DNA-POLYMERASE FAMILY A (POL 
I) SIGNATURE 


PR00868C 13 76 5 688e-17 284- 
308 PR00868A 16.33 3.186e-13 
224-247 PR00868H 12.51 3.3S8e- 
13 431-448 PR008681 10.87 
7.938e-ll 462-476 PR00868E 
13.19 1.608e-10 340-366 


481 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.182e-22 53-96 


482 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061B 25.79 3.647e-21 188- 
226 


483 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 1.750e-12 1032- 
1051 


485 


PF00023 


Anlc repeat proteins. 


PF00023A 16.03 9.625e-10 760- 
776 PF00023 A 1 6.03 3 .57 1 e-09 
715-731 


486 


PD02870 


RECEPTOR INTERLEUKIN-1 
PRECURSOR. 


PD02870B 18.83 9.262e-20 103- 
136 PD02870D 15.74 9.426e-09 
201-236 


487 


PR00370 


FLAVIN-CONTAINING 
MONOOXYGENASE CFMO") 
SIGNATURE 


PR00370G 10.45 3.769e-28 471- 
493 PRO0370B 10Q1 1 flOOe-74 
27-46 PR00370C 12.72 4.000e-21 
140-157 PR00370E 1 1 96 9 229e- 

X * \J X ^ f X X^v V J t \J X^ X X * J \J J* i / ■ f i s Lj 

21 320-339 PR00370D 16.33 
1.750e-20 185-204 PR00370F 
17.75 7.395e-20 375-395 
PR00370A 3.35 2.038e-18 4-20 


489 


PD01675 


GLYCOPROTEIN MAJOR ENVELOPE 
PROBABLE U3. 


PD01675C 19.89 2.330e-10 55-89 


492 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


493 


BL00211 


ABC transporters family proteins. 


BL0021 1A 12.23 5.050e-09 45-57 


494 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 58-70 


495 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.786e-12 509-552 
BL00027 26.43 9.143e-12 319-362 
BL00027 26 43 2 600e-l 1 627-670 
BL00027 26.43 3.625e-10 779-822 


497 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.800e-22 214- 
245 BL00107B 13.31 1.000e-13 
281-297 BL00107A 18.39 3.520e- 
13 583-614 BL00107B 13.31 
8.615e-12 652-668 


499 


BL00383 


Tyrosine specific protein phosphatases 


BL00383E 10.35 1.000e-14 1902- 
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RESULTS* 






nroteins 


1862-1875 BL00383A 13.34 
5.500e-14 1730-1745 BL00383C 
10.10 2.000e-13 1785-1796 
rt no3R3F i 5 51 q nfiQp-i? io4n 

1956 BL00383B7.61 1.692e-ll 
1755-1764 


501 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 1.360e-09 136- 
150 PR00019A 11.19 L667e-09 
91-105 PR00019B 11.36 4.600e- 
09 160-174 


503 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 1.000e-40 367- 
195-243 BL00226A 12.77 7.840e- 

14 1 1 RT ClClOOdC 13 93 
IH 70-111 oLiUUZZOV^ u.zj 

2.600e-l 3 309-340 BL00226C 
13.23 6.143e-12 266-297 

RI (10996R 93 86 1 9fl0p-nQ \A.f, 

1 94 


505 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407F 7 61 6 739e-09 916- 
930 


506 


PF00632 


HECT-domain (ubiquitin-transferase). 


PF00632C 20.66 9.830e-19 991- 
1023 PF00632B 18.45 1.155e-ll 
940-968 


507 


BL01082 


Ribosomal protein L7Ae proteins. 


BL01082 20.37 4.273e-20 76-116 


508 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 493-504 


509 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 473-484 


510 


PR00320 


G-PROTEDSf BETA WD-40 REPEAT 


PR00320B 12.19 4.774e-ll 567- 

3oZ rKUU^ZUJD iZAy J.oooe-ll) 

763-778 PR00320C 13,01 6.760e- 

7 61 Rp-lfl £/lfi-R6l Pl*flfn7ftA 

/.UIOC'IU OtU'OU 1 iRwj^UA 

16 74 3 415e-09 763-778 
PR00320A 16.74 6.268e-09 567- 
582 


511 


BL00479 


Phorbol esters / diacylglycerol binding 
domain proteins. 


BL00479C 12.01 3.250e-12 170- 
183 


512 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 7.494e-09 10-58 


513 


BL00524 


Somatomedin B domain proteins. 


BL00524A 9 65 8 80-1D1 


515 


BL00041 


Bacterial regulatory proteins, araC family 
proteins. 


BL00041 23.99 1.964e- 19 492-524 


516 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.500e-13 391-404 


517 


BL00415 


Synapsins proteins. 


BL00415E 4.82 9.291e-09 959- 
996 


518 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


J. IWU1U7D L£.,£, f 7.^/ IC'lA 1*>U" 

145 


519 


BL00290 


Inimunoelo bul ins and maior 
histocompatibility complex proteins. 


BL00290B 13 17 4 750e-09 47-fiS 


522 


PR00505 


D12 CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PROOSOSA 14 1 *5 7 19Sp.no 364- 
381 


525 


BL00312 


Glycophorin A proteins. 


BL00312B 9.22 5.781e-10 891- 
920 


528 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.500e-32 16-55 


529 


PR00254 


NICOTINIC ACETYLCHOLINE 
RECEPTOR SIGNATURE 


PR00254D 15.50 4.000e-17 131- 
150 PR00254A 11.23 4.706e-14 
61-78 PR00254C 11.36 4.000e-12 
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113-126 PR00254B 12.97 1.486e- 
1195-110 


531 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 6.870e-16 787- 
810 


532 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 3.143e-34 447- 
476 PR00193C 12.60 7.632e-32 
216-244 PR00193B 11.69 7.750e- 
29 167-193 PR00193A 15.41 
2.588e-22 111-131 PR00193E 
19.47 2.200e-21 501-530 


533 


PD02870 


RECEPTOR ENTERLEUKIN-1 
PRECURSOR. 


PD02870B 18.83 5.596e-09 348- 
381 


535 


PR00683 


SPECTRIN PLECKSTRIN 
HOMOLOGY DOMAIN SIGNATURE 


PR00683D 15.87 2.452e-10 465- 
484 


536 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.684e-24 164-207 


538 


PR00239 


MOLLUSCAN RHODOPSIN C- 
TERMINAL TAIL SIGNATURE 


PR00239E 1.58 2.739e-09 225- 
237 


539 


BL00406 


Actins proteins. 


BL00406C 6.75 1.000e-40 157- 
212 BL00406B 5.47 6.143e-37 
90-145 BL00406D 12.58 4.600e- 
36 291-346 BL00406E 8.44 
2.200e-33 364-414 BL00406A 
9.95 4.441e-23 7-42 


540 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


541 


PR00456 


RIBOSOMAL PROTEIN P2 
SIGNATURE 


PR00456E 3.06 9.625e-10 44-59 


542 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 7.857e-l 1 138- 
154 


544 


PF00642 


Zinc finger C-x8-C-x5-C-x3-H type (and 
similar). 


PF00642 11.59 9.082e-10 838-849 


546 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 4.1 15e-10 104- 
115 


547 


BL01226 


Hydroxymethylglutaryl-coenzyme A 
synthase proteins. 


BL01226A 13.79 1.000e-40 50-89 
BL01226C 13.51 1.000e-40 127- 
167 BL01226D 11.60 1.000e-40 
174-210 BL01226E 13.74 l.OOOe- 
40 212-253 BL01226H 17.74 
. 1 .000e-40 386-434 BL01226I 
25.06 1.000e-40 460-508 
BL01226G 15.76 3.483e-32 292- 
321 BL01226B 13.35 1.818e-31 
95-127 BL01226F9.78 8.714e-23 
253-271 


549 


BL00964 


Syndecans proteins. 


BL00964B 12.05 2.426e-10 1246- 
1289 


551 . 


DM01930 


2 kw FINGER SMCX SMCY 
YDR096W. 


DM01930E 15.41 1.367e-37 170- 
215 DM01930F 14.16 8.232e-28 
267-303 DM01930B 19.86 
9.163e-10 37-71 


552 


BL00195 


Glutaredoxin proteins. 


BL00195B 15:31 7.158e-09 9-29 


554 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 2.756e-12 436- 
447 


555 


PR00403 


WW DOMAIN SIGNATURE 


PR00403B 12.19 7.612e-ll 122- 
137 PR00403A 16.82 3.912e-10 ' 
107-121 PR00403B 12.19 2.068e- 
09 76-91 


558 


PR00380 


KINESIN HEAVY CHAIN 
SIGNATURE 


PR00380A 14.18 2.714e-26 76-98 
PR00380D 9.93 3.000e-24 275- 
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297 PR00380C 13.18 5.1 54e-20 
226-245 PR00380B 12 64 9 400p- 
20 195-213 


559 . 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 5.333 e-09 522-531 


561 


PD01795 


PROTEIN AMJNOPEPTIDASE 
PRECURSOR HYDROLASE SIGNA. 


PD01795B 11.56 2.333e-12 159- 
172 PD01795A 10 27 1 OOOe-OQ 
135-144 


562 


PD01795 


PROTEIN AM3NOPEPTIDASE 
PRECURSOR HYDROLASE SIGNA. 


PD01795B 1 1 56 2 333e-12 1 1 0- 

A- XSv X 1 *r X—J X X • — ' V/ mJ J v X X« X 1 V 

123 PD01795A 10.27 1.000e-09 
86-95 


563 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 1.391e-09 41-54 


565 


BL00348 


p53 tumor antigen proteins. 


BL00348F 23.19 4.143e-09 188- 
231 


567 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BI. 


PDOO^OITl S 40 4 1 1 Sp.nO 9R4 

295 


569 


PF00850 


Histone deacetvla*ie familv 


PF00850F 8 RR SS3p-91 7Sfi 787 

PF00850D 14.76 1.51 9e- 16 722- 
746 PF00R50F 1 S 70 1 11 Rp-1 1 
794-827 PFOO850G 22.75 8.375e- 
11 833-875 


570 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9 97 4 960e-10 137-151 


571 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.800e-U 44-53 


573 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84 1.123e-ll 123-175 


574 


PF01140 


Matrix protein (MA), pi 5. 


PF01 140D 15.54 3.700e-10 986- 

1 09 1 


576 


BL00284 


Serpins proteins. 


BL00284C 28.56 5.200e-26 200- 
71-95 BL00284B 17.99 7.261e-15 

173-194 RI 009841") Ifi 34 S R4fi*>- 

13 306-333 BL00284E 19.15 
7.429e-12 387-412 


579 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 




580 


BL50001 


Src homology 2 (SH2) domain proteins 
profile. 


BL50001B 17 40 4 500e-12 1010- 
1031 


581 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 3"? 72 3 1R9e-99 fiOR- 
649 PD00930A25 62 6 806e-17 
505-531 


584 


BL00612 


Osteonectin domain proteins. 


BL00612B 11.35 2.034e-ll 93- 
126 


585 


DM01551 


kw OSTEOINDUCTIVE YOPM 
MEMBRANE OUTER. 


DM01551C 14.62 8.859e-10 102- 
122 


586 


PF00628 


PHD-finger. 


PF00628 15 84 3 4SSP-19 ?3'\-9S0 

A X v Wx> t) l_/.0^ J.tJJC li £.JJ~£.^\] 


587 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.063e-10 85-128 


588 


PR00326 


GTP1/OBG G TP-BINDING PROTEIN 
FAMILY SIGNATURE 


PR00396A 8 7S 7 S9Sf>-1 797 

248 PR00326C9.79 6.760e-15 
276-292 PR00326D 19 09 6 <?57e- 
13 293-312 PR00326B 16.74 
9.229e-13 248-267 


589 


BL00422 


Granins proteins. 


BL00422A 28.34 7.429e-09 2349- 
2378 


590 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.794e-10 295- 
339 


591 


BL00128 


Alpha-lactalbumin / lysozyme C proteins. 


BL00128A 20.76 3.423e-13 35-65 
BL00128C 19.34 2.980e-ll 110- 
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NO: 


NO. 


i^n«ov^jvjijr i lull 










132 


596 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.136e-0931-46 


597 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547C 17.30 1.667e-19 207- 
229 DM00547E 13.94 6.200e-18 
319-342 DMU0D47r5 11.28 

I. 000e-17 179-193 DM00547D 

II. OU y.ZjUe-iJ Zoy-iUi 

DM00547F 23.43 6.727e-12 679- 

106 T\\AC\(\^A1 A 10 RICo 11 
/ZO U]yi\J\JJ £ t / M. IZ.JO 'f.oloc-l 1 

158-170 






FINGER METAL-BINDING NU. 


PTVH C\66 1 0 43 1 GBOp 0*7 i ^ <;o 
JrUUlUOO Ly.HD 1.0oZe-Z/ 1j-jZ 


UU 1 


RT 0(11 09 


^yiocnrome d/od ncnic~iiganu proieins. 


■rt nm oo a 1 1 Oft ^ /infto no 'jon 
430 


602 


BL00936 


Ribosomal protein L35 proteins. 


BL00936B 27.27 8.615e-09 1 18- 

1 ^"7 


603 


BL00936 


Ribosomal protein L35 proteins. 


BL00936B 27.27 8.615e-09 118- 
157 


ouo 


r IvUUU l y 


I TTTir'TXTC DTi^T-I A T 

SIGNATURE 


JrKUUOiyjts 11. jo /.jUUe-lU ZyZ- 
306 PR00019A 11.195.667e-09 
323-337 


607 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 7.300e-10 292- 
306 PR00019A 11.19 5.667e-09 
323-337 


608 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 9.500e-12 168- 
183 PR00320A 16.74 2.853e-10 
60-75 PR00320A 16.74 4.706e-10 
14-29 PR00320C 13.01 5.320e-10 
60-75 PR00320C 13.01 5.680e-10 
14-29 PR00320A 16.74 6.049e-09 
217-232 PR00320B 12.19 8.875e- 
09 168-183 


610 


BL00750 


Chaperonins TCP-1 proteins. 


BL00750B 16.17 1.000e-40 70- 
120 BL00750A 20.07 6.21 le-37 
26-69 BL00750G20.12 8.800e-31 
431-471 BL00750F 18.40 5.125e- 
30 370-411 BL00750E 24.59 
8.650e-29 295-332 BL00750H 
21.44 1.000e-27 489-524 
BL00750C 25.65 5.345e- 17 149- 
181 BL00750D 16.16 6.318e-14 
203-222 


01 j 


J3L.UU/00 


1 etranyaroioiate i 
dehydrogenase/cyclohydrolase proteins. 


T">T Ann/'^'n 1 A Af\ 1 f\f\f\r*. A A 1 A O 

13L00766B 24.49 1.000e-40 142- 
iyu oluu/ooh 13. /o i.uuoe-4U 
322-359 BL00766C 25.86 5.500e- 
one tit nm^^r* it 

4.536e-26 283-313 BL00766A 


615 


BL00256 


Adipokinetic hormone family proteins. 


BL00256 12.28 3.298e-10 746-755 


filfi 


RT ftft3 1 0 

DL/uUj 1 7 


Aroyloidogenic glycoprotein extracellular 
domain proteins. 


T5T flfi^ 1 Of" n Tin A^lia no /t 1 Q 

453 


fin 


tit nnn^n 


Eukaryotic RNA-binding region RNP- 1 
nrotpins 


DLUUU3UA 14.jy 4.4z9e-Uy 44-03 


618 


BL00030 


Eukaryotic RNA-binding region RNP- 1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


620 


BL00325 


Actin-depolymerizing proteins. 


. BL00325B 2 1 .66 5. 8 1 7e- 1 6 77- 
123 


622 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 


BL00972A 11.93 5.500e-19 213- 
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ID 


NO. 






MA. 












family 2 proteins. 


All T»l A AAAAT"\ A A /- r\ r~l A f\ t f 

23 1 BL00972D 22.55 2.742e- 1 6 








DUIOZO X>lwvv7 /ZX5 y.45 1 ,UUvc- 








I 1 IQT *3A7 T3T AftOTIP 1^ /IO 

II 2.yl-S\)l JBLOUy/ZC lu.4o 








3.1oUe-ll j /U-3oD BL00972E 








20.72 7.5 17e- 10 526-548 


625 


PD01066 


PROTEIN ZINC FINGER ZINC- 


PD01066 19.43 6.333e-39 6-45 










628 


BL00039 


DEAD-box subfamily ATP-dependent 


BL00039D 21.67 7.750e-31 478- 






helicases proteins. 


tSJLUUUJyA 10.44 z.uuue-zj 








Iyo-2j7 bLUOOjyC 15.63 1.844e- 
















j.O^Oe-14 Z4^-Z05 


630 


rJLXJUjOo 


TiTi /"VI 'L.'T"KT /- , T"\7/~ , /"~\T3'D ATDTKT 


FU00J06A 10.26 7.000e- 12 232- 






rRbCUKoUK Kb. 


246 


631 


PD00306 


PROTEIN GLYCOPROTEIN 


Tir\ AA*>A^"A 1AO^"1 AAA l-^^OA 

PD00306A 10.26 7.000e- 12 290- 






PRECURSOR RE. 


304 


633 


TJT AAAOC 


S'-nucleotidase proteins. 


BLU07o5C 9.45 3.625e-16 lOo- 








122 BL00785E 15.85 4.000e-16 








">*70. OOC TJT AATQ<A O HI £. CAA B 

ZJy-Zyj rSl_,UU/o5A y. 15 o.5UUe- 








i >i a a a a t>t aato rn ia c 

14 29-40 BL00785B 10.65 
















4.UUUe-lZ 1j5-14D 


Ojo 




1>A YTI T TXT QTtTiXT A TT TD 17 
r A AIL L UN MLlJNAiUKll 


itKUUojZJd 14.4j y.VUie-14 55- 








1 AO 

11)5 


637 


PR00109 


TYROSINE KINASE CATALYTIC 


PR00109B 12.27 6.362e-13 221- 






UUMAUN olOINAlUKx. 


Z4U 


638 


Pf00635 


MSP (Major sperm protein) domain 


nrAA^i *ctj> i c Oil /i aaa. i 1 <i /to 

PF00635B 15.84 4.900e-ll 463- 






proteins. 


502 


639 


PR00860 


VERTEBRATE METALLOTHIONEIN 


PR00860B 7.04 1.900e-18 85-99 






SIGNATURE 


PR00860C9.61 1.474e-14 99-109 








PR00860A 5.46 1.720e-14 63-76 


641 


PD00066 


PROTEIN ZINC-FINGER METAL- 


PD00066 13.92 4.462e-15 271-284 






BINDI. 


PD00066 13.92 4.462e-15 299-312 








PD00066 13.92 2.800e-14 327-340 








PD00066 13.92 2.800e-14 383-396 








PD00066 13.92 2.800e-14 41 1-424 








PD00066 13.92 7.000e-14 355-368 








PD00066 13.92 8.800e-14 439-452 








PD00066 13.92 8.800e-14 495-508 




- 




PD00066 13.92 1.500e-13 551-564 








PD00066 13.92 7.000e-13 467-480 








PD00066 13.92 7,000e-13 523-536 








nr»AAA^^ 1 1 AA A f AA. 1 O 11 C AAO 

PD00066 13.92 9.500e-13 215-228 








nnAAA/'Z' 1 A AA A CAA. 1 A A A If Z" 

PD00066 13.92 9.500e-13 243-256 








T>T\f\(\(\£.£L 1? O A CAA- n C7Q COO 








rlJUUUOO Lj.yz. o.015e-lU 6U/-0ZU 








T>T*\AAA^iC 1 "3 AO 1 £AA n AA 1CJ OAA 




rt fines i 


iviuosoniai protein oZoc proiems. 


RT nftO£1 TA 1 1 OA 7 AIQa ^7 ^7 








lftn rt nnQAi a o on a h70a 7 a 
luu djl»uu701/v y.yu 4.u/yc-zo 








4Z-00 


OH J 


rt nn^Rs 


jNJDosoiTidi protein od proiems. 


JjLwjOJ/V Zo.^j l.J7lo-4U lUJ- 








155 DlAJU5o5o 15. /o j.z5Ue-jU 








1AO 9*3 A 


647 


BL00678 


Trn-Acn fWTl 1 rpnpat rvrAtpirtQ nrAtpinc 


BL00678 9 67 9 400e- 1 0 1 8 1 - 1 92 


648 


PR00876 


NEMATODE METALLOTHIONEIN 


PR00876C 6.15 9.229e-09 112- 






SIGNATURE 


126 


652 


PD01066 


PROTEIN ZINC FINGER ZINC- 


PD01066 19.43 5.941e-27 29-68 






FINGER METAL-BINDING NU. 




653 


BL00047 


Histone H4 proteins. 


BL00047A 13.53 1.000e-40 2-41 



172 



WO 01/57190 



PCT/USO 1/04098 



SEQ 
ED 
NO: 


NO. 


TIF VR TPTION 


R1?CTTT TC* 
JKJtLOiJJLil 0 








BL00047C 12.18 1.310e-38 74- 
104 


654 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.109e-25 30-69 


655 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01115A 10.22 3.483e-17 19-63 


657 


BL00518 


Zinc finger, C3HC4 type (RING finger), 


BL00518 12.23 8.286e-10 31-40 


658 


BL00125 


Serine/threonine specific protein 
phosphatases proteins. 


BL00125B 21.48 1.000e-40 89- 
135 BL00125C 19.97 1.000e-40 
153-200 BL00125D33.il l.OOOe- 
40 213-268 BL00125A 14.83 
8.94 le-38 47-84 


659 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-16 492-505 
PD00066 13.92 9.308e-15.380-393 

JrJJUUUOO 1 i.yj. O.UUUe-lj jjZ-jod 

PD00066 13.92 7.000e-13 240-253 

rJ-JUUUOO /.jUUc-1j,ZOo-Zo1 

PD00066 13.92 7.500e-13 408-421 
PD00066 13.92 2.174e-ll 464-477 
PD00066 13.92 l.OOOe- 10 436-449 


660 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.189e-26 29-68 


661 


BL00795 


Involucrin proteins. 


BL00795C 17.06 7.882e-15 193- 
238 BL00795C 17.06 3.797e-13 
187-232 BL00795C 17.06 5.014e- 
13 188-233 BL00795C 17.06 
4.506e-12 196-241 BL00795C 
17.06 7.896e-12 191-236 
BL00795C 17.06 1.667e-ll 185- 

230 BL00795C 17.06 2.000e-ll 
198-243 BL00795C 17.06 3.778e- 
1 1 171-216 BL00795C 17.06 

6.1 lle-1 1 197-242 BL00795C 
17.06 6.444e- 11 194-239 
BL00795C 17.06 8.000e-ll 189- 
234 BL00795C 17.06 8.556e-ll 
192-237 BL00795C 17.06 1.733e- 
10 195-240 BL00795C 17.06 
2.779e-10 184-229 BL00795C 
17.06 4.035e-10 199-244 
BL00795C 17.06 5.081e-10 186- 

231 BL00795C 17.06 6.965e-10 
190-235 BL00795C 17.06 2.700e- 
09 200-245 BL00795C 17.06 
j.suue-uy i /J-/.J.K) tsjLUU/yju 

n n/;^ snnp no i R7 777 

BL00795C 17.06 6.600e-09 201- 

74.fi RT nfl70'>r 17 066 6flOp.flQ 

202-247 BL00795C 17.06 6.600e- 
09 90R-753 


662 


BL00469 


Nucleoside diphosphate kinases proteins. 


BL00469 22.22 1.000e-40 149-204 




R1 01 160 


ivmcaiii ciiam repeal proicms. 


Dl All </YR 1 Q Q 41 1 a 11 33 1 

385 


664 


BL00601 


Tryptophan pentad repeat proteins (IRF 
family) proteins. 


BL00601 A 20.29 5.500e-23 7-46 
BL00601B 20.92 3.631e-13 69-98 


665 


BL00082 


Extradiol ring-cleavage dioxygenases 
proteins. 


BL00082A 19.07 8.615e-12 49-72 


666 


DM01537 


kw SKI2W SKI2 NUCLEOLAR 


DM01537B 21.63 4.073e-37 834- 



173 
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SEQ 

IxJ 

NO: 


ACCESSION 


DESCRIPTION 


RESULTS* 






HELICASE. 


881 DM01537B 21.63 9.750e-21 
1669-1716 DM01537A 15.14 
8.650e-18 698-718 DM01537A 

K M£ IfLAo 10 1 07 1 C«7 


667 


DM01537 


kw SKI2W SKI2 NUCLEOLAR 
HELICASE. 


DM01537B 21.63 7.923e-38 820- 
867 DM01537B 21.63 9.750e-21 

1 7fl0 TYKvrftlOOA k U 
O.OJUC-Jo Oo i r-/U £ r JL/JVIU 1 J j / A 


669 


BL00107 


Protein kinases A TP-binding region 
proteins. 


BL00107A 18.39 6.786e-24 849- 
880 BL00107B 13.31 6.727e-13 


670 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84-9.735e-27 37-89 


671 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.571e-12 432-475 


676 


PR00861 


ALPHA-LYTIC ENDOPEPTIDASE 
SERINE PROTEASE (S2A) 
SIGNATURE 


PR00861E 9.88 2.385e-09 206- 
221 


678 


BL00225 


Crystallins beta and gamma 'Greek key' 
motif proteins. 


BL00225B 18.06 7.517e-24 1805- 
1840 BL00225B 1 8.06 8.297e-20 
1987-2022 BL00225B 18.06 
2.575e-19 1896-1931 BL00225B 
18.06 8.200e-19 175-210 
BL00225B 18.06 8.200e-19 1698- 
1733 BL00225B 18.06 4.808e-14 
73-108 BL00225B 18.06 4.808e- 
14 1596-1631 BL00225B 18.06 
5.500e-14 2077-21 12 BL00225A 
lj.82 5.oz9e-12 2043-2064 
BL00225A 13.82 3.127e-09 1759- 

1 7CA 
I /oU 


679 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13 : 01 4.240e-10 169- 
184 PR00320A 16.74 6.294e-10 
169-184 


680 


BL00243 


Integrins beta chain cysteine-rich domain 
proteins. 


BL002431 31.77 1.143e-ll 172- 
215 


681 


PR00852 


XERODERMA PIGMENTOSUM 
GROUP D PROTEIN SIGNATURE 


PR00852H5.90 1.000e-29 612- 
635 PR00852E 8.14 3.769e-27 
348-371 PR00852D 11.38 8.875e- 
27 309-33 1 PR00852B 1 1 .08 

2.oOUe-25 24V-269 PR00852I 

17 *>a <r\f\o o<; nc\A 
W.ZO J.DUl/e-ZD 0oJ-/U4 

PR00852F 11.85 5.909e-24 379- 
398 PR00852G 16.19 4.462e-23 
468-486 PR00852C8.81 9.143e- 
23 284-303 






G-protein gcUTima subumt profile. 


TIT <fin^Q 07 01 1 17Ca 1 < (LI 


685 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
larniiy z proteins. 


BL00972A 1 1 .93 7.500e-20 40-58 
rt finQ7ori oo ^ i oaqa ia ann 

325 BL00972B9.45 1.000e-13 
120-130 BL00972E 20.72 5.500e- 
1 1 325-347 


687 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.273e-14 98- 

no 
13o 




. DLi\J\JJOO 


rroicabuine /v-typc suDuniiS proxcins. 


BL00388B 31.38 3.864e-33 66- 
108 BL00388D 20.71 1.000e-21 
153-184 BL00388C 18.79 8.147e- 
16 126-148 


689 


PD02796 


PROTEIN STEROL CARRIER LIPID- 


PD02796B 20.92 1.105e-15 347- 



174 
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ID 

NO: 


NO. 










TRAN. 


394 


691 


PD01572 


PHOTOSYSTEM II REACTION 
CENTRE T PROTEIN PHOTOS. 


PD01572 8.77 4.083e-09 1-31 






1 1 1 ^ luigvi, v^z,xiz, type, UUILlaiU pjuiciub. 


rt nno9R ia m i nnnp.\n aus w; 

DiAFUUZO 1D.U/ / .DvUC'lU nooOVj 


694 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013A 25.14 9.357e-33 527- 
563 BL01013D 26.81 8.235e-23 
814-858 BL01013C 9.97 6.21 le- 

14 fil RT film 3R 11 n 

3.605e-13 592-603 


695 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 

r Julj I IN/1. 


PD00289 9.97 3.571e-13 164-178 

2161 PD00289 9.97 2.552e-09 23- 
37 


698 


PR00161 


NICKEL-DEPENDENT 
HYDROGENASE/B-TYPE 
CYTOCHROME SIGNATURE 


PR00161C 9.51 4.930e-09 282- 
302 


/uu 


r K.UU /4y 


T CT/TM A XT TOT? 


rxuu/4yr 15.05 o.oJoe-ij I5y- 
156 PR00749H8.22 3.681e-12 
173-194 PR00749B 16.54 1.419e- 
1148-70 PR00749C 7.26 3.060e- 
1172-91 PR00749A 10.33 
4.815e-10 24-45 


703 


PR00704 


CALPAIN CYSTEINE PROTEASE (C2) 
FAMILY SIGNATURE 


PR007041 9.52 1.000e-29 476-505 
PR00704D 11.05 2.500e-27 132- 
158 PR00704E 12.55 5.500e-27 
162-186 PR00704F 13.61 l.OOOe- 
22 187-215 PR00704G 13.87 
l.Zi/e-Zl 51 l-iiy rKU0/04ri 
13.38 8.138e-21 367-385 

rK.UU/U4A 14.06 z. lZ->e-iy Z /-D 1 

PR00704C 11.88 1.257e-17 96- 
113 PR00704B 17.94 1.833e-15 
72-95 


705 


PR00859 


PROKARYOTE METALLOTHIONEIN 


PR00859C 7.06 2.776e-09 94-1 1 1 


706 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 9.581e-26 369- 

AlfL PT nOOO/^P Ol *3 7<fio O/l 

41u DlAfUZZO.t> zj.oO J.zDUe-Z4 

203-251 BL00226C 13.23 8.269e- 

91 9fiR-9QQ RT 011996 A 19 77 
Zl ZOO-Z77 x31jUUZZO/\ iz. / / 

8.200e-14 103-118 


707 


PR 00091 


SIGNATURE 




708 


BL00361 


Ribosomal protein S10 proteins. 

y 


BL00361B 18.34 5.101e-10 82- 
105 


709 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A 4.31 2.200e-10 2-15 






Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


DT AAC 1/1/** 1*7 1 0 /111.* n liCrt 

t>L,UUM4C 1 /.41 6.41ze-z/ 10O- 

197 BL00514E 14.28 8.909e-16 

91Q 9"t/5 RT ftfKIAT-I \A OS 1 SSIp 

15 317-342 BL00514G 15.98 
7.750e-15 284-314 BL00514D 
15.35 4.789e-10 201-214 


71 1 




rtsXJ I HIM U 1 r AoJl 1JUMAUN 
ACTTVATTON 


rUUUyjUli 55.11 o./14e-lZ 49-9U 


714 


BL00400 


LBP / BPI / CETP family proteins. 


BL00400C 24.53 6.029e-17 158- 
202 BL00400D 23.26 2.080e-14 
222-259 BL00400A 21.59 1.600e- 
10 27-59 


715 


BL01154 


RNA polymerases L / 13 to 16 Kd 


BL01154B 24.55 5.500e-36 40-76 
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ID 

NO: 


ACPFSSTON 

NO. 










ciihunifQ nrAtpinc 




716 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGFR MFTAT -BTNTITNfi NT I 


PD01066 19.43 9.786e-32 10-49 


717 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.206e-14 77- 
102 BL00215A 15.82 8.412e-10 
175-200 


719 


BL00309 


Vertebrate galactoside-binding lectin 
proteins. 


BL00309C 18.65 2.241e-09 62-87 


77A 




Aldehyde dehydrogenases glutamic acid 
proteins. 


316 BL00687D 26.00 5.333e-28 
151-198 BL00687B 17.54 3.647e- 

Ofi Rl T*T ftft£R7P OA 1 1 
ZQ J7 - o 1 DJLAsvOo l\s m. 1 j 

6.087e-22 96-133 BL00687F 9.55 


727 


DM01354 


kw TRANSCRIPTASE REVERSE II 
ORF2. 


DM01354N 13.17 1.000e-40 129- 
174 DM01354O 8.73 6.605e-15 
180-226 


734 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCKJM-BI. 


PD00301A 10.24 6.400e-09 101- 
112 


735 


BL01024 


Protein phosphatase 2A regulatory 
subunit PR55 proteins. 


BL01024A 10.26 1.000e-40 22-69 
BL01024B8.9I 1.000e-40 86-127 
BL01024C 7.80 1.000e-40 146- 
185 BL01024D 13.22 1.000e-40 

IOC Til T3T A1AO*iIT 11 t\£ 1 AAA— 

185-222 HL01024Jb 11.96 l.OOOe- 
40 222-266 BL01024F9.42 

1 AAA a yl A O/CiC 111 T>T A 1 Al/I/"" 

1 .UUUe-4U zoo-i 1 1 tSlAJ lUz4ur 

11.09 1.000e-40 317-349 

rt m n^iiw n 50 1 nnno 4f» too 
i3j_/UiUiHri Jo. 00 i.\j\JVG- £ *\j joy- 

442 


/JO 


ppnnQ i ■? 
rr \j\jy i j 


Trypanosome variant surface 
glycoprotein. 




737 


PR00700 


PROTEIN TYROSINE PHOSPHATASE 


PR00700D 12.47 2.200e-09 82- 

1U1 


740 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 

^TfVM A TT TRP 
olOrs A 1 VJxvJ_- 


PR00320C 13.01 1.600e-09 68-83 

PT?fM"n7fiA 1 £ 74 7 f\Q £0 QQ 
IrJvUUJZvA 10. / JOOo-U? Oo~oJ 


743 


PR00871 


DNA 

NUCLEOTIDYLEXOTRANSFERASE 
(TDT) SIGNATURE 


PR00871G 14.48 8.000e-09 178- 

201 .. 


745 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 2.286e-10 33-42 


749 


BL00215 


Mitochondrial energy transfer proteins: 


BL00215A 15.82 5.200e-15 221- 

Oyl C T5T A AT 1 C A 1 C Ol 1 C 1 0« 1 A 

20-45 BL002I5A 15.82 8.851e-ll 
123-148 BL00215B 10.44 9.526e- 
1 1 87 rt nno i «r i n aa 

7.300e-09 272-285 BL00215B 

1 0 AA 8 SfW ftO 1 7R 


751 


BL50002 


Src homology 3 (SH3) domain proteins 
prume. 


BL50002A 14.19 1.000e-14 370- 

J07 DLjUUUZD IJ.lo Z.ZUUC-1U 

408-4.?'? 

*tu I J tii 


752 


BL00353 


HMGl/2 proteins. 


BL00353B 11.47 3.089e-12 390- 
440 


753 


PF00622 


Domain in SPla and the Ryanodine 

"R f*r*f*r\tr\T 


PF00622B 2 1 .00 4.2 14e- 1 4 47-69 


754 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 8.94 le- 10 66-78 


755 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 7.750e-19 392- 
415 PR00926C 16.07 5.935e-17 
253-274 PR00926D 10.53 2.059e- 
15 301-320 PR00926E 11.70 
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SEQ 

XJJ 

NO: 


ACCESSION 

- ill/. 


DESCRIPTION 


RESULTS* 








4.97 le- 15 344-363 PR00926B 
16.07 9.526e-13 210-225 

PRnn09fiA lf>41 1 S14P-17 107 

211 




r>i 01 1 R7 


v_^ai^iuni uinuiiij^ xivjp*"iift.c uuind.111 

proteins pattern proteins. 


RT 01 1 R7A 0 OR ? 19SP 17 194 

DLjV 1 lO/n 7.70 1ZJC- 1Z JXT" 

336 BL01187A9.98 4.789e-ll 

377-3RQ RI ftl 1 R7R 1? ft4 3 f)57» 

10 439-455 


757 




RTR fako Imnwn a<! RR-P/Ttlr^ Hnmain 

DID ^GloVJ IU1UW11 CIO DIV"W i Lay J UUilJdUJ 

proteins. 


PFOOfiSI 1 00 4 47Qp-in 43-Sfi 


758 


PR00055 


HIV TAT DOMAIN SIGNATURE 


PR00055A 8.13 8.855e-09 144- 
156 


759 


PD00066 


PROTEIN ZINC-FINGER METAL- 

TJTXjnT 

■DHNJLU. 


PD00066 13.92 5.304e-ll 110-123 


/ou 




IN or All /VOnJVlIilN 1 1 1\U 1 tULTN 

SIGNATURE 0 


PPfift/t/lfir* 17 /lO "7 /l^^o 77 1 £7 
rKUU445i-' U.Hi j.HJje-z/ lOZ- 

186 PR00448A 10.74 1.273e-22 
n-^i PRnnd4RR i ni o 370<» oi 

100-118 PR00448C 11.46 l.OOOe- 
20 129-147 


765 


BL01042 


Homoserine dehydrogenase proteins. 


BL01042A 13.29 5.909e-ll 74-95 


766 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 2.154e-18 26-46 
PR00625B 13.48 9.000e- 16 57-78 


/Oo 


JALUU / OZ 


Wribx^- 1 Ko domain proteins. 


HL.UU /ozA z^.4j o.-)UUe-zo 112- 

1^7 djluu/ozd 10. i*t /yje-ii 
64-78 BL00762A 23.43 6.625e-12 
6-43 BL00762C 15.58 4.176e-09 
459-472 BL00762D 11.15 9.667e- 
09 210-220 


769 


PR00709 


AVIDIN SIGNATURE 


PR00709A 4.60 1.934e-09 1-20 


1 /U 




U-rKUl.fc.llN BUI A WD-4U KJirtAl 
SIGNATURE 


rKUU3zUL 13.01 1 . /zUe- 1 U zo2- 
277 PR00320A 16.74 2.853e-10 
262-277 PR00320C 13.01 4.300e- 
no o< ill DPn/i3onT3 1010 

5.500e-09 262-277 PR00320A 
10. / h o.zooe-uy jj- /u 


111 


PR00019 


LEUCENE-RICH REPEAT 


PR00019B 11.36 8.714e-12 87- 
ini PRnnniQA 11 ioinnnp in 

lui ri\uuui7/i 11.17 l.v/uuc-iw 
90-104 


772 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 110- 
159 


773 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 155- 
204 


774 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547F 23.43 3.942e-28 943- 
990 DM00547E 13.94 9.750e-21 

<^9 /C7< T\N>Tnn^/l7T3 1 1 OO 
Ojz-O/j UMUUjI Id I l.Za 

1.818e-18 518-532 DM00547C 
17.30 3.53 le-17 546-568 

r>N/Min«;47A 17 18 1 771b 1 1 407 

509 DM00547D 11.60 9.200e- 11 
622-636 


77fi 


jrivuu try 


BINDING PROTEIN RECEPTOR 
SIGNATURE 


PRfin77GTT 1.4 ^1 ^ 1zl7<» AO 7 AO 

792 


777 


PP.0077Q 


BINDING PROTEIN RECEPTOR 
SIGNATURE 


PP.nfl770F 14 -SI S 147p-fl0 749 

765 


778 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 
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SEQ 
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ACCESSION 
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DESCRIPTION 


RESULTS* 


779 

1 1 y 


RT 01 ?R? 


' RTR rpnpnt nrrtfpinc 


RT A17R7R 1C\ AQ 7 SAIn AQ £. AC 


781 


PR00205 


CADHERIN SIGNATURE 


PR00205B 11.39 3.118e-ll 654- 
672 PR00205B 1 1.39 8.588e-l 1 
230-248 PR00205B 11.39 8.527e- 
10 551-569 PR00205B 11.39 
4.203e-09 336-354 


783 


BL00625 


Regulator of chromosome condensation 
(RCC1) proteins. 


BL00625B 17.69 2.167e-19 193- " 
227 BL00625A 16.21 5.500e-17 

lyy-Zjio tsUJUOZjU I l.oy 1.885e- 

16 140-174 BL00625B 17.69 

7 77Ao 1 £ 7/l< 770 T5T AA/C7^ A 

Z. / /Ue-10 Z4J-Z/7 dLUUoZjA 

16.21 9.1 15e-16 251-280 

CLAJUOZjA iO.Zl O.jU/c-14 140- 

175 


785 


PF00084 


ouoiil UUlliaiil pi UUClilb ^Ov~-I\. icpCal 

proteins. 


PPAAAQ4R 0 AS 7 IfiOo 1A SQS Af\1 
rrUUUo4j> y.4D /. 1 ooe-lU 3tO-0U / 

PF00084B 9.45 6.400e-09 656-668 


786 


PF00084 


ljuohi u\jiiia.iii uiwLCiiio repeal 

proteins. 


PT7A.nn.KAR 0 AS, 7 ICCq 1A coc £A7 
rrUUUo4Jt5 y.Hj /.looC-lU Dyj-oU/ 

PF00084B 9.45 6.400e-09 656-668 


787 


BL00826 


MARCKS family proteins. 


BL00826C7.63 6.738e-09203- 


788 


PR00453 


VON WILLEBRAND FACTOR TYPE 

A DOMAIN SRTNATfTRF 


PR00453A 12.79 1.310e-14 36-54 

PPftft4^7D "\A AS C SAQa. 1A 7< OA 

r^Kuu4Dj£5 14. oj o.jooe-iu /j-yu 


789 


PR00102 


ORNITHINE 

CARBAMOYLTRANSFERASE 
SIGNATURE 


PR00102B 14.82 5.418e-09 963- 
977 


790 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030B 7.03 5.500e-l 1 199- 

OAO 


791 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 393- 

All T5 1 AAyl 1 CXI /I On Oil n~ Art 

103-147 BL00415N4.29 3.628e- 
09 97-141 BL00415N4.29 
5.664e-09 387-431 


/ 7J 




PR HTPTM 7TMT* ETM/TEB 71X10 

FINGER METAL-BINDING NU. 


rDUlUoo iy.43 z.uyie-jo 105-144 


700 

/ yy 




rVJJv CaTDOXyiaSe. 


rr0U/3 1C 23.16 7.333e-35 337- 
380 PF00731B 19.47 7.429e-28 
299-336 PF00731A 19.32 6.333e- 

OA OAC OQ7 


804 


BL00170 


Cyclophilin-type peptidyl-prolyl cis-trans 


BL00170B 20.97 8.071e-09 297- 

^17 


805 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 378-389 

RT C\(\f\1ft 0 fJl *\ QAAa 1 A /1 1 C /IOQ 

BL00678 9.67 8.800e-10 295-306 


806 


PD01719 


PRECURSOR GT YCOPROTFTM 
SIGNAL RE. 


Pr*ni710A 10 RO 7 ^71 p 1/1 OGfi 
ruvi /i7/v I/..07 /.j / i.c-14 zyu- 

318 


807 


PR00320 


G-PROTFTN RFTA WT>-40 RFPFAT 
SIGNATURE 


PPnO^OAR 1 7 1 Q Q 1 AAo AO A^l 

466 


809 


BL00107 


proteins. 


RI AATf»7A 1 ft "50 A A£T)e> 17 ^A/L 
Dl_»UUlU//\ 10.J7 4.40ZC-1Z D04- 

595 


810 


PR00453 


VON WTT I FRR AND RAPTOR TVPR 

A DOMAIN SIGNATURE 


PRAHA^^A 17 70 1 31-Aa 1/1 'XfL <A 

rivuuHjjA iz./y i.j l ue-14 jO-j4 
PR00453B 14.65 8.568e-10 75-90 


814 


PD01066 


PROTEIN ZINC FINGER ZINC- 

FTNOFR MPT AT -RrMTlTWO MTT 


PD01066 19.43 2.047e-31 16-55 


815 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19 43 1 047e-31 lfi-<>5 


817 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14,36 5.154e-36 125- 
154 PR00193E 19.47 3.9l9e-18 
179-208 


818 


PR00830 


ENDOPEPTTDASE LA (LON) SERINE 


PR00830A 8.41 9.571e-ll 115- 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






PROTEASE (SI 6) SIGNATURE 


135 


RIO 


RI 001 ?fi 


j j -t*yL.iiu iiucicouue pnospnoQicsicraScs 
proteins. 


dt AAn/'p 07 07 7 o/i COO 

569 BL00126E 35.22 3.714e-15 
669-724 BL00126D 25.50 1.173e- 

1A <Q.A P.T nfin^B l < on 
l*f jo4- OZJ X>JUUUizDX> Ij.ZU 

1.000e-12 502-514 BL00126A 

z / .JO j.jOIC"U7 HO 1 ^+70 


820 


PR00511 


TEKTIN SIGNATURE 


PR00511B 12.25 8.826e-22 174- 

1QS PP.00^1 1 A 1^ 7 79"?p 1 1 ' 

155-172 


821 


BL00741 


VJUfllllilV UULLPUllUP UJOODVidLIUi-1 

stimulators CDC24 family sign. 


RT 00741 R Id 97 9 ROOp ISH 3/5 


822 


PF00780 

X 1 \J\J I VJ\J 


T*)rvmain frmnd in "WTTcT 1 -lilrp Vinnopc 
JL/viiiam luuuu ill 1> irv 1 lltxC IvlllcioCo, 

mouse citron and yeast ROM. 


pfoo7rot 14 fio 4 r?sp oq 9 , ?i 
261 


827 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 5.235e-l 1 144- 
163 


828 


BL00326 


Tropomyosins proteins. 


BL00326D 8.76 9.357e-l 1 545- 
586 


829 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1.000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 

i co ion nnAi a a ot? i i i "> a aaa 
lDi-lSy PD02445E 11.33 9.000e- 

30 235-261 PD02448F 14.22 

y.0j4e-Zj ZJy-5\Ji rUVM^oL) 

11.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16305- 

*31 ft 


830 


RT 0fl79fl 


VJUalllilC-ilUulCULlUC UlbbULJallt/Il 

stimulators CDC25 family sign. 


P.T 00770T* 1£ ^7 A 7 '3 -/I CO 

507 


831 


RT 0f)1f)7 


ITHJlCIli KlIlCLbCb r\ I 1 "■UlllUillg, ICglUIl 

proteins. 


P.T00107A 1 8 *3Q A £7C*» 71 1/1*5 

174 BL00107B 13.31 4.214e-10 

913-99Q 


832 


BL00215 


Mitochondria] energy transfer proteins. 


BL00215A 15.82 5.787e-l 1 32-57 


833 




NFT TTR fYPT-TTT PVTO^OT FAPTOR 

P40 SIGNATURE 




834 


RT 00990, 


l au anu ivu\r pruicins lUDiuin-uinaing 
domain proteins. 


PiT 00770 A 71 ^7 0 1 O OO 

138 


835 


BL00421 


Transmembrane 4 family proteins. 


BL00421E 20.97 2.216e-09 1053- 
1083 


836 


BL00795 


Involucrin proteins. 


BL00795B 12.41 7.93 le-09 405- 
445 


OJ / 


pp nnnofi 


MAM UUMAJLIN blOINAl UKt 


DBArtAOA A lo n 1 AAA™ 1 1 O A n 

rKOUUZOA I a.l / l.OUOe-1 / 34-53 
PR00020B 15.52 5.846e- 16 68-85 

PP 000701""** 1 7 70 0 </i*5o 1^ 1/17 

162 PR00020C 13.66 3.483e-13 
165-179 


838 


BL50017 


Death domain proteins profile. 


BL50017B 17.60 6.897e-13 1499- 
1515 


839 


PF00850 


Histone deacetylase family. 


PF00850C 14.55 9.542e-09 1352- 
1 iw 


840 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 4.500e-12 44-60 
PF00023B 14.20 7.923e-ll 73-83 
PF00023R 14 90 9 Oftflp-in no. 
149 PF00023B 14.20 5.500e-09 
40-50 


842 


BL01194 


Ribosomal protein L15e proteins. 


BL01194B 13.66 1.000e-40 37-85 
BL01194C 12.35 9.250e-40 103- 
138 BL01194A 18.70 7.632e-38 
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ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








2-37 BL01194D 19.02 2.658e-36 
139-178 


843 


BL00610 


Sodium:neurotransmitter symporter 
family proteins. 


BL006 1 OA 17.73 1.000e-40 40-90 , 
BL006 1 0B 23 .65 1 .000e-40 1 04- 
154 BL006 10C 12.94 1.000e-40 

ZUO-Zjo DLiWolUh 2X1.5'* l.UUUe- 

40 355-398 BL00610F 29.02 
1 .000e-40 454-509 BL00610D 
20.97 6.063e-35 272-325 

537 


845 




TtlCiiliTictc^ tdttiii'V vin r*_V\ir»Hin o rpcnnn 
J-JJoUllilooC L<UUHy y ZAUxt'UUlxJUl^ IC&1UI1 

proteins. 


PiT flfl143A 9rt 01 A 1(\f\a OH O/l 

121 BL00143C 14.16 5.500e-13 
10 141-156 


846 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


847 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


9. Aft 


T>T AACO/1 

Jt>JLAJU5Z4 


Elongation factor 1 beta/beta'/delta chain 
proteins. 


DI ftAOIilP 1 A CO 1 AAA _ /i a 11A 

BL00824C 14.58 1.000e-40 129- 
167 BL00824D 14.04 6.192e-39 
10/-2UZ rsLUUo24rs 9.21 z.OoOe- 
21 96-1 16 BL00824E 12.49 

"5 "lT3o 1 Q 9 1 A 99fi TIT OAQ9/I A 

D.JOJG-Iy zlU-ZZO dL»UUoz4A 

13.78 8.650e-14 19-34 


849 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.000e-40 12-51 


r<;o 




rt\\J 1 H1JN ZjUNL/ rllNOJbK L,lri\^~ 

FINGER METAL-BINDING NU. 


rJJUlUOO lyAi /.jloe-24 10-49 




"DT 01979 


Glucokinase regulatory protein family 
proteins. 


tSJL012/zJt> ly.Ol O.o/0e-30 136- 

171 BL01272C 11.68 3.314e-25 

1AQ 11 A RT A.1 999 A <C /1Q 1 911a. 

18 99-117 


853 


PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION. 


PD00930B 33.72 9.341e-20 65- 
106 


854 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 6.850e-ll 140-154 


858 


PR00450 


RECOVERIN FAMILY SIGNATURE 


PR00450C 12.22 3.250e-25 68-90 
PR00450B 1 1.76 8.125e-23 22-42 
rK00450D lo.Do 8.920e-22 92- 
1 IZ rJ\.UU4jvll 12.14 l.Dole-ly 

114-133 PR00450G 15.33 5.500e- 

4.375e-15 140-156 PR00450A 
13.58 1.857e-14 8-23 


860 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 74-1 17 


866 


BL00477 


Alpha-2-macroglobulin family thiolester 
region proicins. 


BL00477L 23.51 7.480e-20 54-87 


867 


BL01078 


Molybdenum cofactor biosynthesis 
proteins. 


BL01078B 14.20 1.621e-20 408- 
429 BL01078A 10.16 2.000e-13 
366-379 BL01078D5.99 3.455e- 
11 566-576 BL01078C 10.52 
j./yie-ii DUioii 


868 


BL01177 


AnflnhvlfltnYin Haiti a in nrnt<*iri<i 
^*~ua^fxij iaiuA.m uiHiiaiii jjiuicuio. 


489 BL01177C 17.39 5.333e-19 
416-435 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e-15 441-459 


869 


BL01177 


Anaphylatoxin domain proteins. 


BL01 177E 20.64 5.800e-24 415- 
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ACCESSION 


DESCRIPTION 


RESULTS* 








442 BL01177C 17.39 5.333e-19 
369-388 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e-15 394-412 


871 
o / 1 


ri snnm 


lJhrtonhQ+i/"t\/Ii!"»/"\£3itv\ 1— of^a/^i-K/* 

x iiubpiiaiiuy iuiubiiui"ijpcuixic 

phospholipase X-box domain proteins 
prof. 


aL,j\J\}\) 1 K ly.ol 1 .UUUe-4U 5ZZ- 

368 BL50007D 19.54 1.000e-40 
^qo f/x\ rt ^flnmR on on a inn** 

36 383-421 BL50007E 25.63 

7.yJJC*JJ /HO*/OJ JDJLr Jt/UU /\_* 

8.97 5.200e- 19 452-469 


872 


BL00972 


TThiniiiriTi f*arhnYv1-twmiti5il hvHmlncM 
familv 2 r>roteinR 


rt noQ79r> 99 3 9^n<» 17 on 
1 1 <i 


874 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1 .65 4.250e-09 370- 

JOU 


877 


BL00741 


Guanine-nucleotide dissociation 

stimulators C v Y)C i '}A familv sion 


BL00741B 14.27 5.500e-13 1343- 
1 

IJDU 


878 


DM00215 


PROLTNF-RTCH PROTFTN 3 


r>Mn(V?i <; io 9 no 59 as 


881 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807E 10.90 4.702e-09 358- 
407 


882 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.188e-37 8-47 


885 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 8.071e-09 10-26 


886 


PR00372 


BIOPTERIN-DEPENDENT 
AROMATIC AMINO ACID 

TJ\rr~\T? AYVT ACT? C T/^XT A TT Tt> TT 


PR00372B 10.30 9.308e-27 225- 
248 PR00372A 13.39 7.000e-24 

\ ~J A 1 c A T\n A AO *"TO T7 10 /TO 0 t '-t C 

134-154 PR00372E 12.62 2. 125e- 
23 360-380 PR00372C 7.90 
3.025e-22 289-309 PR00372F 

1 o no £ iM a n one ai a 

PR00372D 10.22 1.000e-19 329- 


887 


BL00301 


GTP-binding. elongation factors proteins. 


BL00301B 20.09 2.800e-24 103- 
1 a\<\ rt nnini a 10 41 a ^ i 6a 13 

21-33 


888 


Rl 00518 


J-jill^ UUlgCl, \*>j±1**St type ^1\_L1N VJ UllgCly, 

proteins. 


RT flfK1 8 1 0 0*3 1 f\Q *\f\ lO 

DjLfUujio iz.zj 1 .od /e-u? ju-jy 


889 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.906e-26 6-45 


890 


DM00179 


w KINASE ALPHA ADHESION T- 


DM00179 13.97 7.652e-09 113- 

1 9*2 


892 


BL01022 


PTR2 family proton/oligopeptide 
bymporicrs proicinb. 


BL01022B 22.19 6.016e-14 72- 
1 lo tsiAJlUzzJb zj.M l.l/ie-lz 
472-508 BL01022A 11.58 9.135e- 

11199-212 


893 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


894 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


895 


PR00237 


RHODOPSIN-LKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237B 13.50 9.100e-14 116- 
138 PR00237F 13.57- 1.360e-13 
312-337 rKU0237G 19.63 9.069e- 
13 353-380 PR00237E 13.03 
7.120e-12 243-267 PR00237D 
8 94 4 1 SOp-1 1 1Q4-916 

PR00237A 11.48 4.375e-ll 83- 
108 


896 


BL00129 


Glycosyl hydrolases family 31 proteins. 


BL00129D 16.76 8.258e-26 634- 
678 BL00129A 26.21 1.720e-25 
384-430 BL00129E 22.60 4.857e- 
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7"} fiQR-734 RT 00170P \ <\ 17 

1.750e-22 596-624 BL00129B 
1Q 19 5 891e-lR 49'!- , )'?7 

BL00129F 26.19 7.545e-15 814- 
852 


897 


BL00598 


Chromo domain proteins. 


BL00598 14.45 1.220e-13 9-31 


898 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 6.000e-09 396-405 




pnfii l oi 


TNT-TTRTTOP HFAW PT-TATM 

CHANNEL EN. 


DT^ftl 1 AID OI 1 rtAAft ylA OT/I 

rJJUl IUId il.jj i.UUUc-4U Z/4- 

327 PD01101D 24.45 1.000e-40 

457-512 PD01101A 18.25 6.268e- 
no m ii7 onm imp n £o 

1.237e-16 366-386 PD01101E 

O. / J / . / JUC- i Z JOD"J / O 




X IvV/V/DV/U 


PRnTPrM PT4n<?PWATA<IF PP7A 

REGULATORY SUBUNIT 
SIGNATURE 




901 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.1 16e-31 24-63 


903 


BL01I15 


G TP-binding nuclear protein ran proteins. 


BL01115A 10.22 1.509e-l 1 21-65 


906 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.174e-13 539- 
572 DM00215 1943 4.750e-12 
549-582 DM00215 19.43 9.824e- 

11 CCt C (M TWA A AO 1 C in yl? 

11 OM-J04 L>MUU^1D lyAJ 

2.929s- 10 548-581 DM00215 

10 A"X A (\^Aa 1ft 

DM00215 19.43 5.339e-10 552- 
544-577 


y\j i 


PROOQRR 


UlVLL/llNll JSJ.lN/\.OC< DlVJlN/\.l UlVC 


rJ\UU700n O.J7 O.Z /Oe- 1Z j If- 

332 


y\jo . 


RT 00 1 07 


r ruieiii Kinases r\. 1 1 -DinuiDg region 
proteins. 


■RT ftftl ft7 A 1 C "30 ^ Q^rto 17 117^ 

1156 


y\jy 


rt no i n7 


r roicin KindbCb /v 1 ^ -omamg region 
proteins. 


RT nm H7A 15 1Q n G^fto. 17 1110 
15JL»UUlU//i lo.J7 j.7jUc-1 / 11 lo- 

1149 


71v 


RT 00107 

JDJ./VV IV// ^ 


xlULCUl KUldSGS rt. 1 a "UlLKllllg ICglUIl 


RT 001 07 A IC M 8 S£Op 13 1 so_ 
1 RT 


911 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.560e-13 150- 
181 


912 


PF00856 


SET domain proteins. 


PF00856A 26. 14 4.553e-l 1 243- 
280 


913 


PF00628 


PHD-finger. 


PF00628 15.84 6.400e-13 197-212 


914 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 

V 


PR00962D 10.40 1.000e-27 435- 
459 PR00962G 15.71 4.086e-26 
593-618 PR00962B 11.98 9.122e- 
26 296-319 PR00962A 13.28 
6.143e-2215-34 PR00962C 8.00 
4.U00e-zl j48-3oy rKDUyoZr 
12.39 9.769e-21 552-572 
PR00962H 13.32 2.636e-20 623- 
643 PR009621 11.68 9.786e-20 
692-712 PR00962E8.812.915e- 
18 515-534 


71 J 


PR00Q67 


T FTT4AT (7\ fiTANT T AP.VAF 

PROTEIN SIGNATURE 


PR000fi7TV 10 AO 1 flOOp 77 3fiS 

389 PR00962G 15.71 4.086e-26 
523-548 PR00962A 13.28 6.143e- 
22 15-34 PR00962C 8.00 4.000e- 
21 278-299 PR00962F 12.39 
9.769e-21 482-502 PR00962H 



182 



WO 01/57190 



PCT/USO 1/04098 



SEQ 
ID 

NO: 
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DESCRIPTION 
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PR009621 1 1.68 9.786e-20 622- 
642 PR00962E8.81 2.915e-18 


916 


BL00134 


Serine proteases, trypsin family, histidine 
proicms. 


BL00134A 11.96 5.886e- 14 90- 


017 


DLaj\)h / o 


LtiivL uoxnain pruicins. 


RT 0fl478R 14 70 R ono- 01 i 
DLAJVt 1 ou i*t. ly 0.j7jC"1j Z 1 A- 

226 BL00478B 14.79 6.712e-10 


918 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 5.729e-09 973- 
988 


922 


BL00150 


Acylphosphatase proteins. 


BL00150 25.33 1.000e-40 37-84 


924 


DM00031 


IMMUNOGLOBULIN V REGION. 


DM00031B 15.41 8.063e-09 79- 

1 T3 


925 


BL00072 


Acyl-CoA dehydrogenases proteins. 


BL00072D 30.08 2.837e-24 280- 
33 1 BL00072E 24. 12 8.200e-24 
368-41 1 BL00072C 25.30 7.873e- 
20 226-267 BL00072B 9.48 
6.049e-12 183-196 


927 


BL00237 


G-protein coupled receptors proteins. 


BL00237C 13.19 1.692e-13 229- 
256 D.LU02.57A 27.68 6.657e-13 
90-130 BL00237D 1 1.23 9.571e- 

15 zyu-jU; 


928 


BL01033 


Globins profile. 


BL01033A 16.94 7.923e-l 8 25-47 
BL01033B 13.81 1.000e-15 93- 
105 


929 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 8.714e-13 203- 

ICO 


932 


BL00415 


Synapsins proteins. 


BL004 1 5N 4.29 9.5 1 9e- 1 0 353- 
397 BL00415N 4.29 2.1 17e-09 
63-107 BL00415N4.29 3.628e-09 
57-101 BL00415N 4.29 5.664e-09 
347-391 


933 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A9.37 1.000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 11.33 9.000e- 
30 223-249 PD02448F 14.22 

A iZCAr* H 1£*7 1Al T1T~\A1 /I /I on 

9.654e-25 267-291 PD02448D 
11.48 3.659e-l 8 197-211 

306 




j-iiviuu i y i 


SPAC8A4.05C DAUNORUBICIN. 


r>MnniQir> n 040 o,rt.p in nc 
175 


935 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01 1 15A 10.22 4.696e-10 67- 
111 


936 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 8.138e-14 865- 
895 


937 


PR00762 


CHLORIDE CHANNEL SIGNATURE 


PR00762A 14.22 4.000e-22 183- 
201 PR00762C9.29 l.OOOe-21 
268-288 PR00762E 12.07 3.250e- 
20 520-537 PR00762D 1 1 .29 

t.AAA« in /l*7A /ni nnAmiir 

1.000e-l 9 470-491 PR00762F 

PR00762B 12.12 1.818e-18 214- 
234 PR00762G 14.13 3.455e-17 
577-592 


938 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.500e-25 291-334 


939 


DM01111 


4 kw PHOSPHATASE 


DM01111E 17.28 1.568e-10248- 
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SEQ 
in 

NO: 


ACCESSION 


DESCRIPTION 


RESULTS* 






TRANSFORMING 61 K PDF1. 


297 DM01 11 IE 17.28 5.168e-10 

£<o 7ao riiv>fm inn \c. nc 
ojy-ivo JJMUI 1 1 1JJ lo. /o 

5.263e-0? 279-325 DM01 111M 

1 A. £TI ft £*7/1a HQ Oil 01 ^ 


940 


BL00107 


Protein kinases ATP-binding region 

pi uiciiia. 


BL00107B 13.31 1.000e-14 293- 
^no Tunni07A iR3Q£7fin<» is 

JU7 JDJL»vl/lO//\ 1(>J7 O./Duc-lj 

229-260 


942 


BL01160 


Kinesin light chain repeat proteins. 


BL01160B 19.54 9.832e-ll 543- 

5Q7 

J7 f 


943 


PD01066 


PROTEIN ZINC FINGER ZINC- 

PAIN \JEJv IVISJ, I A1j Dll\ LJ JIN VJ IN \J . 


PD01066 19.43 3.500e-35 8-47 


945 


BL00989 


Clathrin adaptor complexes small chain 


BL00989B 26.51 1.000e-40 66- 
1 17 rt nnosoA 1 1 a& i n(\(\* is 

11/ DL,\J\Jy07f\ 11.00 i.uuue-ij 
j- ly 


946 


PR00178 


FATTY ACID-BINDING PROTEIN 


PR00178D 13.52 9.571e-09450- 


947 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B 7.11 4.857e-09 713- 
724 




■ rr UU0.Z0 


i^HJL/-nnger. 


rrUUOZB 1j.o4 5.41ze-l4 .iUl-zlO 




ni AAO 1 d 


Sugar transport proteins. 


T>T AAO 1 /CD n i£vl 1 AC An 1 A 1 OA 

£>L.U0zlOt5 Z/.04 2.0DUe-10 180- 

230 


952 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 4.300e-ll 26-49 
PR00926F 17.75 6.348e-09 134- 

1 C7 
1 J / 


955 


PF00109 


Beta-ketoacyl synthase. 


PF00109 13.08 2.846e-12 342-357 


. SO/ 


"DT> (\f\t\£.C\ 


ALDO-KblO RbDULiAob 
SIGNATURE 


PR00069A 16.01 8.826e-24 26-51 
PR00069B 11.33 1.514e-17 86- 

lAf DO AAA^^G/" 1 1 A. f\1 0 01 da 1 

155-173 


y Oo 




Acetyltransferase (GNAT) family. 


TJTTAACOO A TO C CAAn 1 A CI 1 

642 


yoi 




CWV> tlTMTMXTn CAPI T>T> MXCTKT 
O Ir-DiiNjL'lNO oAKi rKUlClJN 


rss\)\)DZoJ\ lU.oz o. /4Ue-IU /-Jl 


962 


BL00354 


HMG-I and HMG-Y DNA-binding 
uoiiiaiii proieins ^/vt^ j-nooKj. - 


BL00354A 3.83 9.438e-10 1489- 


963 


BL00354 


HMG-I and HMG-Y DNA-binding 

Ar\rr\ q ir\ r\T"/"\tp in c ( A ■4-T'_ln"»r»1r^ 
UUHltUULl piULCillo » 1 "LIUUK.^. 


BL00354A 3.83 9.438e-l 0 1489- 

lHyy 


964 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 53-96 




rt \f\jyy Z 


Troponin. 


616 


966 


PR00515 


5-HYDROXYTRYPT AMINE IF 

RPPPPTOP QTfTWATT TRT7 


PR00515D 7.91 5.741e-09 13-33 


967 


BL00579 


Ribosomal protein L29 proteins. 


BL00579B 21.99 5.065e-21 164- 


970 


BL00504 


Fumarate reductase / succinate 
ucnyurogcnaSc r/\i/-oinaing sue • 
proteins. 


BL00504C 18.68 2.227e-24 34-59 


y t j 


rruujou 


\jvTUf ssj-rr uencase. 


rruujouA i j. j t *f. /zue-uy Z4y- 
271 


974 


PR00456 


RIBOSOMAL PROTEIN P2 

CTfTKT ATT TOI? ' 


PR00456F5.86 l.OOOe- 10 242-254 


975 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.429e-22 99- 
139 






iNULicai norm ones recepxors ljin/\- 
binding region proteins. 


BL00031B 22.25 5.5O0e-28 94- 
126 


977 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-16 196-209 
PD00066 13.92 8.200e-16 336-349 
"PD00066 13.92 2.385e-15 476-489 
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SEQ 
ED 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








PD00066 13.92 9.308e-l 5 252-265 
PD00066 13.92 2.800e-14 448-461 
ruuuuoo i j.yz 4.ouue-i4 3y2-405 
PD00066 13.92 5.200e-14 280-293 . 
PD00066 13.92 4.000e-13 224-237 
PD00066 13.92 4.429e-12 308-321 
PD00066 13.92 9.571e-12 420-433 
PD00066 13.92 6.870e-ll 168-181 


978 


BL00721 


Formate— tetrahydrofolate ligase proteins. 


BL00721B 13.21 1.000e-40 346- 
401 BL00721D 13.90 1.000e-40 
538-592 BL00721E 13.46 l.OOOe- 
40 597-646 BL007211 18.79 
2.500e-40 814-860 BL00721H 
21.20 8.239e-39 763-814 
BL00721A 15.31 9.719e-32287- 

iJ.1 OLUU/21C lo.yz 4.UUUe-JU 

498-535 BL00721F 15.96 8.232e- 
27 660-702 BL00721G 7.97 
3.017e-10 721-734 


981 


PD00126 


PROTEIN REPEAT DOMAIN TPR 
NUCLEA. 


PD00126A 22.53 2.552e-09 180- 
201 


982 


BL00869 


Renal dipeptidase proteins. 


BL00869C 12.58 3.172e-19 59-95 
BL00869E 13.12 9.129e-18 120- 
157 BL00869J 15.60 6.032e-17 
270-310 BL00869H 11.08 1.840e- 
16 219-242 BL00869G 13.55 
2.543e-16 192-214 BL00869F 
12.77 7.031e-14 157-192 
BL008691 12.92 3.274e-12 242- 

970. RT OORfiQT") 14 m S 9R9p-in 

95-124 BL00869B 15.55 9.382e- 
10 31-61 


983 


PR00196 


ANNEXIN FAMILY SIGNATURE 


PR00196F 13.89 2.125e-09 92-108 


984 


BL00485 


Adenosine and AMP deaminase proteins. 


BL00485D 30.82 2.427e-10 154- 
209 



* Results include in order: accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 



TABLE 4 



SEQ ED 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


2 


ig 


Immunoglobulin domain 


3.9e-17 


60.3 


3 


HSP90 


Hsp90 protein 


0 


1548.4 


6 


tsp_l 


Thrombospondin type 1 domain 


0.002 


22.1 


7 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


6.7e-08 


27.3 


9 


PWWP 


PWWP domain 


8.1e-16 


66.0 


12 


Clq 


Clq domain 


1.7e-26 


101.5 


13 


Clq 


Clq domain 


2e-20 


81.3 


14 


Aa_trans 


Transmembrane amino acid 
transporter protein 


2.7e-42 


153.9 


15 


E1-E2 ATPase 


E1-E2 ATPase 


6.3e-124 


412.2 


16 


trypsin 


Trypsin 


1.2e-87 


278.6 


17 


ig 


Immunoglobulin domain 


7.6e-12 


43.2 


18 


lectin c 


Lectin C-type domain 


0.0003 


21.2 


20 


Alpha_L_fucos 


Alpha-L-fucosidase 


1.2e-217 


736.5 



185 



WO 01/57190 



PCT/US01/04098 



SEQBD 
NO: 


PFAM NAME 


DESCRIPTION 

. 


p-value 


PFAM 
SCORE 


22 


pkinase 


Eukaryotic protein kinase domain 


3.3e-87 


1 AO 1 


,23 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


24 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 




25 


ank 


Ank repeat 


C C ~ 1 A 

5.5e-14 


CA A 

59.9 


27 


pkinase 


Eukaryotic protein kinase domain 


1 c 1 A A 

].5e-100 


O An A 

34/. 4 


28 


spectrin 


Spectrin repeat 


4e-57 


203.2 


29 


spectrin 


Spectrin repeat 


4e-57 


203.2 


30 


WD40 


WD domain, G-beta repeat 


1.2e-07 


38.8 


33 


rrm 


RNA recognition motif. 


l.le-17 


72.2 


34 


mn 


RNA recognition motif. 


l.le-17 


72.2 


36 


7tm_l 


7 transmembrane receptor (rhodopsin 
ramily) 


3e-36 


1 17.3 


37 


ank 


Ank repeat 


5.9e-25 


96.3 


38 


SRF-TF 


SRF-type transcription factor 


1.4e-36 


133.9 


40 


alk_phosphatase 


Alkaline phosphatase 


0 


1034.9 


44 


zf-C2H2 


Zinc finger, C2H2 type 


8.6e-103 


354.9 


45 


sugar_tr 


Sugar (and other) transporter 


3.1e-08 


40.3 


47 


7tm_2 


7 transmembrane receptor (Secretin 
family) 


6.4e-79 


275.6 


50 


zf-C2H2 


Zinc finger, C2H2 type 


1.3e-98 


341.0 


51 


filament 


Intermediate filament proteins 


1.2e-176 


600.3 


52 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.7e-10 


37.7 


53 


Cadherin_C_ter 
m 


Cadherin cytoplasmic region 


1.9e-94 


327.2 


54 


S_100 


S-100/ICaBP type calcium binding 
domain 


5.2e-18 


73.3 


58 


inositol_P 


Inositol monophosphatase family 


5e-13 


49.8 


59 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


8.8e-46 


147.6 


60 


Kunitz_BPTI 


Kunitz/Bovine pancreatic trypsin 
inhibito 


3.7e-47 


148.6 


62 


DAD 


DAD family 


2.5e-74 


260.3 


63 


MOZ_SAS 


MOZ/SAS family 


5.9e-133 


455.1 


64 


MOZSAS 


MOZ/SAS family 


1.7e-123 


423.6 


65 


ras 


Ras family 


9.3e-89 


308.3 


67 


Hamlp_like 


Haml family 


3.7e-49 


176.7 


68 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


5.2e-39 


126.1 


70 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-I12- 


387.3 


71 


Peptidase_M41 


Peptidase family M4l 


1.2e-110 


381.0 


72 


abhydrolase 


alpha/beta hydrolase fold 


9.8e-05 


26.5 


81 


K tetra 


K+ channel tetramerisation domain 


0.022 


-16.8 


82 


pkinase 


Eukaryotic protein kinase domain 


5e-49 


176.3 


84 


AAA 


ATPases associated with various 
cellular act 


1.3e-77 


271.3 


85 


homeobox 


Homeobox domain 


1 A «. O O 

1 .4e-2o 




on 
5/ 


lur-beta 


Transforming growth factor beta like 


6.7e-oo 


210.2 


A 1 


mito carr 


Mitochondrial carrier proteins 


A C~. CH 


"1 ao c 


95 


adeny latekinase 


Adenylate kinase 


l.le-15 


60.0 


96 


•g 


Immunoglobulin domain 


4.1e-20 


69. o 


aa 

99 


CNH 


CNH domain 


3.4e-120 


412.7 


1 AA 

100 


homeobox 


Homeobox domain 


7.4e-32 


1 19.3 


1U1 


zi-CZrix 


zinc ringer, k^iwj. type 


O 0« AH 


1 H(\ ft 

1 /U.5 


102 


zf-C2H2 


Zinc finger, C2H2 type 


4.4e-89 


309.4 


103 


dynamin 


Dynamin family 


1.4e-150 


513.6 


104 


lectin c 


Lectin C-type domain 


4.2e-15 


63.6 


105 


lectin c 


Lectin C-type domain 


4.2e-15 


63.6 


108 


metalthio 


Metallothionein 


2e-25 


97.9 
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SEQED 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


111 




Hsp20/alpha crystallin family 


z.oe-zu 


I f.l 


11^ 
1 ID 


tr 1 o 


Elongation factor TS 


j.oe-o3 


*>o 1 1 


1 1 1< 
X 10 


sugar tr 


ougdr ^auu ouierj transponer 


Ao £1 


ZZj.l 


110 
1 lo 


catalase 




U 


1 1 o 


1 1 o 
1 ly 




T iKi/lllltitt aa^WavxiI tarmmnt 

UDiqUlCllJ CarDOXyi-lCITllUlal 


la 1 A 


1A A 


122 


metalthio 


Metallothionein 


2.8e-25 


91A 


I ZD 


adh short 


short chain dehydrogenase 


1 A. a. A< 
1.0C-4D 


104. 0 


izo 




ISJvA-D D0X v 


/.ye-ZD 


Q< Q 

yj.y 


1 07 


G-alpha 


G-protein alpha subunit 






128 


mito carr 


Mitochondrial carrier proteins 


2e-65 


227.2 


1 O 1 

131 


Jbr 1J3L/ 


EF- 1 guanine nucleotide exchange 
domain 


A [la ci 

4.ye-53 


i on a 

189.0 


1 JZ 


uir 


uir domain 


A Da TO 


100.0 


133 


GYF 


GYF domain 


4.9e-28 


106.6 


1 *5 A 

134 


lipocalin 


Lipocalin / cytosolic fatty-acid 
binding pr 


11.* 11 

2.1 e-33 


119.1 




pkinase 


Eukaryotic protein kinase domain 


111* OaC 


299.5 


136 


ank 


Ank repeat 


2.2e-29 


111.1 


137 


TT O 


Small cytokines 
(intecrine/chemokine), inter 


3.1e-18 


65.2 




r 4 

pyndoxal_deC 


Pyridoxal-dependent decarboxylase 
conse 


A aaai 1 
U.UUU11 


19.0 


140 


cadherin 


Cadherin domain 


1.3e-88 


307.8 


14Z 


e in ana 


TTU linn/1 

tr nana 


*7 In 11 

j. /e-33 


123.0 


1 A1 

143 


Acyltransferase 


Acyltransferase 




1111 

J 1 1.2 


140 


cytochrome_c 


Cytochrome c 


i in ii 
1. /e-33 


124.7 


147 


pkinase 


Eukaryotic protein kinase domain 


2.3e-86 


300.3 


148 


PDZ 


r>r\'7 -3 _ _ * / A 1 1 _ _ T\V 111 

PDZ domain (Also known as DHR or 


1.7e-09 


45.0 


149 


aldo ket red 


Aldo/keto reductase family 


7.4e-189 


640.8 


1 DU 


homeobox 


Homeobox domain 


3.-de-0o 


lO 1 

38.7 


1 <1 

1D1 


PseudoU_synth_ 
i. 


tRNA pseudouridine synthase 


4./eo/ 


zUj.U 


1 

1 DZ 


abhydrolase 


i — j— —j — = jr-— 

alpha/beta hydrolase fold 


1 T» 11 

1./C-31 


1 1 C A 
1 1 6.U 




OTA '7 


PDZ domain (Also known as DHR or 
LjiAjr ). 


1 1 a AO 

l.ie-uy 


40.0 


156 


PHD 


PHD-finger 


7.6e-15 


62.8 


ID / 


mj 


Fibronectin type III domain 


0.015 


1 1 A 

zl .9 


1 ^0 
1 JO 


homeobox 


Homeobox domain 


z. /e-z/ 


1 Ayl 1 
JU4.1 


1 £ft 


r Wl 


r wi aomain 


j.ye-z4 


yj.o 


162 


DnaJ 


DnaJ domain 


2e-06 


34.8 


i dA 
104 


/-ll. 1 XT 

L.01_N 


CBL proto-oncogene N-terminal 
domain 


8e-l 17 


yl A 1 C 


100 


metalthio 


Metallothionein . 


j.ie-zo 


1 AA «C 


167 


LRR 


Leucine Rich Repeat 


0.00069 


26:3 


169 


fibrinogen_C 


Fibrinogen beta and gamma chains, 
C-term 


f 1. i OA 

5.3e-lo0 


61 1.4 


1 /u 


fibrinogen_C 


Fibrinogen beta and gamma chains, 

V^-LCI 111 


C O ^ 1 OA 

5.3e-lo0 


/i 1 A 

61 1.4 


1 71 
1/1 


. — 

nbrinogen_C 


Fibrinogen beta and gamma chains, 
L.-icrm 


1 <* 1 ylO 


jlU.o 


1 TX 


— 

homeobox 


Homeobox domain 


i c a on 

i.De-zy 


1 1 1.0 


174 


FYVF 


FWF rinr finopr 
r i v j-r Ziiiii* liiigGi 




J UJ.O 


175 


GRIP 


GRIP domain 


3.9e-08 


40.5 


182 


pkinase 


Eukaryotic protein kinase domain 


3.4e-71 


250.0 


185 


CAP_GLY 


CAP-Gly domain 


5.6e-51 


182.8 


186 


TBC 


TBC domain 


2.2e-50 


180.8 


187 


TBC 


TBC domain 


2.2e-50 


180.8 
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SEQ ID 
ton- 


PFAM NAME 


DEoCKlrllOIN 


p-value 


PFAM 


1 RR 
J oo 




PD7 domain ( Also known as DWR nr 

GLGF). 




57.0 


189 


Kelch 


Kelch motif 


5.2e-106 


365.6 


190 


Tropomy os in 


Tropomyosins 


3.8e-171 


535.4 


192 


Rieske 


Rieske [2Fe-2S] domain 


0.0016 


18.5 


199 


ig 


Immunoglobulin domain 


5.9e-19 


66.1 


202 


EGF 


EGF-like domain 


3.4e-54 


193.5 


203 • 


trefoil 


Trefoil fP-tvne^ domain 


le-24 


95.5 


204 


TBC 


TBC domain 


8.5e-38 


139.0 


205 


efhanH 


FF hand 


0.0096 


22.6 


206 


ISK Channel 


Slow voltage-fated notassiiim 
channel 


0.0031 


8.1 


207 


trefoil 


Trefoil fP-tvne^ domain 


2.9e-48 


173.7 


209 


R ibosom al S 1 % 


Ribosomal Drotein S13/S18 


1.2e-78 


274.7 


210 


hemopexin 


Hemopexin 


1.3e-62 


221.5 




TBC v 


TRC domain 


2.5e-48 


174.0 


91 


Basic 


\A\jnof*n\r Rncir* Homain 


4.3e-50 


179 8 


216 


Ribosomal L24 


KOW motif 


8^e-23 


89.2 






T7irtJ*r&npptin tvnp TTT HrtTvmin 
JT lUl UllCUllil LjrpC Hi. UUJLUalil 


7 Tp-141 


4R1 4 


993 


rnfilin ADF 


^rtfilin/trrtt^rtYYi vocin—tvrtP srtin. 
\^uiiixii/ui/|JUiilj'UaiiJ*'Lj'pc auim- 

binding pr 


0 3p-47 


lOO.O 


994 


ciuonu 


T7T7 hnnH 


□. lc-uo 




225 


Pterin_4a 


Pterin 4 alpha carbinolamine 

/iPnt/nfotaCA 
UCliy UTaLaaC 


9.3e-42 


152.1 


99R 


rVDl^ uoll 


nJJV LTalliipOricr 


a u i in 




234 


El_DerP2_DerF 
z 


El family 


3.7e-90 


312.9 


235 


El_DerP2_DerF 

7 


El family 


1.6e-48 


174.6 


937 






1 7p 9<> 


OR 1 

JO. J 




upioos ncuropc 

n 

P 


v ertcuraic cnaogenous opioius 

npnrorw* 






239 


eEF-5a 


Piilrarvotir initiation fnntor 

hvnusine 


5.9e-104 


358.8 


240 


Amino oxidase 


-Flavin containing amine oxidase 


2.5e-ll 


37.8 


243 


zf-C2H2 


Zinc finger, C2H2 type 


2.1e-99 


343.6 


244 


Band 7 


^PFT-f domain / Band 7 familv 
ljx x xx \x\jmtxiii / xjctiixi i LQiiLiiy 


2 ^e-S3 


190 7 


245 




AnTf T*pr»psit 






246 


zf-C2H2 


Zinc finger, C2H2 type 


6.7e-49 


175.9 


947 


al>Llll 


Actin 


9 3f>-49 




948 


"PR liim^n nv>pn 
£-rJ\. lUULCIl JCCCU 


H/XV ILUIlCil piULCIll iGlaxillilg ICVGDUJf 


9 4p-1 


^90 ^ 


250 


PMP22 Claudin 


PMP-^2/FMP/MP20/flaudin familv 

JL JVXX A-ziyxX / 1TXX £*\JI V^lCmVI III 1 Q 1 1 1 1 IV 


2.2e-38 


140.9 


252 


Gollapen 


C^ollappn trinle helix rpnpat T20 
copies) 


1.4e-13 


58.6 


255 


C2 


C2 domain 


0.052 


7.8 


257 


CAP GLY 


CAP-Glv domain 


1.4e-20 


81.8 


260 


WD40 


WD domain G-beta reneat 


9.9e-62 


218.5 


261 


WD40 


WD domain G-beta reneat 


9.9e-62 


218.5 


262 


WD40 


"VVD domain G-beta rpneat 


9.9e-62 


218.5 


263 


cofilin ADF 


Gofilin/tronomvosin-tvoe actin- 
bindinp or 


7.8e-21 


82.6 


264 


Rihosomal L.14 


Ribosomal nrotein T.14n/r 7*?e 


9.2e-10 


40.6 


265 


SAPA 


Saposin A-type domain 


4.4e-27 


103.4 


266 


SAPA 


Saposin A-type domain 


4.4e-27 


103.4 


267 


ABC tran 


ABC transporter 


9.5e-39 


142.2 


269 


Ribosomal_L14 


Ribosomal protein L14p/L23e 


6.2e-62 


219.2 


270 


abhydrolase . 


alpha/beta hydrolase fold 


0.042 


-3.3 


272 


ras 


Ras family 


4.3e-87 


302.8 
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SEQ ID 
NO: 


PFAM NAME 


DEbCKir 1 ION 


p-value 


rrAIVl 
SCORE 


971 


TTT71 


T?T^A rppoonitirwi moHf 


0.074 


14.6 


775 


1 inAP a 1 in 
lipui<d.im 


I inoralin / f*vtr»cr»lic rarfv-arMd 

binding or 


2.5e-41 


146.4 


£, IK} 


THS 


"Rac familv 


l.le-67 


238.3 


977 

£•11 


UCH 


Ubicjuitin carboxyl-terminal 
h vdrol ase fam i ] 


1.2e-147 


503.9 


278 


START 


START domain 


3.2e-09 


44.1 


279 


WD40 


WD domain, G-beta repeat 


1.8e-27 


104.7 


282 


G-patch 


G-patch domain 


7.8e-22 


86.0 


287 


Anti nroliferat 

Jkll LI \J1 w AX 1 wl 14 L 


BTG1 family 


1.2e-101 


351.0 


289 


KRAB 


KRAB box 


7.1e-21 


82.8 


293 


7tm 3 


7 transmembrane receptor 


3.3e-73 


256.6 


295 


SET 


SET domain 


5e-30 


113.2 


296 


Pvridox ovida^e 


Pvridoxamine V-nhosr>hate oxidase 


1.3e-76 


268.0 


707 




R"MA recognition motif 


5.4e-45 


162.9 


298 


Ubie_methyltran 


ubiE/COQ5 methyltransferase family 


6.3e-05 


-96.3 


900 


T TTmp mA , t i li\/l+T5i'n 
L/U1C IllvUiyiUaU. 


n rtiP/r**00^ mftfivltTEiTiQfpracp familv 
UUId/WyJ iiicillj'i.Uciiliidaac laiimj' 


0.0024 


-1 18.1 


im 


^yi iCUUClaSC 


reductase 


7 7p-f»1 




ino 


\j~patcn 


VJ-pdLt/ll UUIIlolIl 


1 lp-14 

J . X C-l*f 


fin 7 

UU. / 


j\j 1 


/ LiTl 1 


f uansnicinDranc receptor ^rnouupaiii 

T51TY1 1 IV 1 

Lallilky ) ■ 


7 7p-41 


11R 7 




PH 

in. 


PTJ drtiriflin 
i xi uviiiaiii 


0.0015 


17.8 




7rm 1 


7 frsmciTiPinhmnp rp/^pntrvr ^rhodnrtQiri 
familv^ 

.LCI 14.1 11 y / 


1 .4e-84 


270.8 


31 1 


Rhodanese 


Rhodanese-like domain 


3.3e-64 


226.7 


312 


tubulin 


Tuhulin/Fts7 familv 


4.9e-286 


963.6 


314 


SURF4 


S11RF4 familv 

U *w/ JL vl ~T JLCUL1111Y 


1.2e-199 


676.6 


325 


IMS 


imnR/miipR/cfimR familv 

iniijui j ii uuu/ jQiiii-s Lcu.Lt ny 


2e-58 


207.5 


X)l 
jji / 


f*adhpi*in 


Ondfiprin dnmniti 

OAUll&X 111 UUJJLiaJXi 


4.3e-91 


316.0 


39° 


NAC 


^Af^ domain 

i 'I Aw UU1110.11J 


2.1e-28 


107.8 




FP trail q 

JUT Li dilO 


Phomhatidvlino^itol transfer nrotein 


6.5e-98 


338.7 


332 


TFIIS 


Transcrintion factor S-ll CTTIIS^ 


8.8e-05 


29.3 


337 


zf-C2H2 


7inc fineer C21-I2 tvne 


3.6e-61 


216.6 




AIRS 


ATR Qvntha<ip rplatpd nrotftin 


4e-32 


1202 


343 


Rnnexin 


Annexin 

Ll 1 v/V 1XJ. 


4.6e-80 


279.4 


346 


Stath min 


Stathmin familv 

I^vUUaIAaAJII lUlllllj 


1 .8e-90 


314.0 


347 


Ribosomal L16 


Ribosomal protein L16 


4.6e-09 


34.9 






AAptnllo-hpta-lactamaQp <mnprfamilv 

iV±W LClllv/ C w LU lUVlQllluOw DUUWJ 1CU1111 J 


0.012 


-6.0 




pfhsiTtd 
C.LL1CU1U 


PP hand 


2.5e-14 


61.0 


353 


lectin c 


Lectin C-type domain 


1.3e-05 


32.1 




W iJ4U 




2.2e-18 


74.5 


1fif> 


LiUUL-aliil 


T inopalin / PV+AcrtHr* fnttv.ariH 
Xwiuuuaiui / t-yiuouiiw xaiiyciV/iu 

hxndind nr 


6.3 e- 10 


38.3 


362 


A IV i u alio J. 


A rptvlrran*ifpraQP ^frMATl familv 


0.0019 


24.9 


j\j-t 


rR"NA-«;vnt 1 


tRMA ^vntheta<;p^ rlai^ 1 C\ 1. M and 


4 6e-185 


628.2 


366 


Sulfatase 


Sulfatase 


6.1e-228 


770.6 


368 


START 


START domain 


3.8e-ll 


50.5 


369 


nkinase 


Eukarvotic Drotein kinase domain 


2.4e-10 


41.3 


370 


ACBP 


Acvl CoA binding nrotein 


4.4e-56 


199.7 


37] 


nkina^fi 


Pnlcarvotic nrotein kinase domain 


].6e-94 


327.5 


373 


EGF 


Pfip"-like domain- 


2.6e-12 


54.3 


375 


zf-C2H2 


Zinc finger, C2H2 type 


8.2e-64 


225.4 


377 


KRAB 


KRAB box 


3.7e-27 


103.7 


379 


SET 


SET domain 


7.3e-61 . 


215.6 


380 


Glyco transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 


381 


zf-C2H2 


Zinc finger, C2H2 type 


4.3e-06 


33.7 • 


383 


Glyco_transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 
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SEQ ID 
NO- 


rfAM NAMi 




p-value 


til? A Tl/f 

Ft AM 


384 


RasGEF 


RasGEF domain 


O.I C"*tJ 


155.7 


385 


TBC 


TBC domain 


0 017 


-66.6 


389 


Glycos_transf_2 


Glycosyl transferases 


1.3e-15 


65.3 




"Nfa Pa Fv 

rsa. Vw<a 1->A 


^nciu'im/cn Irium PYrfinnopr nrrvfrpin 

L>W vJlllill/ V/dlL/lUlll GAUlldJlgOI UIUICXU 


1 Op 1(1^ 


1fi9 7 


1Q1 


fh3 


Fihrnnpptin tvrvp TTT Hrvmnm 


4 1p-1ft9 


is9 a 


199' 


fh3 


Fibmnpffin tvr>p TTT Hnniflin 

1 lAJl V/llCwllil LVJJC JJU UUllidlll 


1 4p-4^ 


1UJ .u 


37 J 


gi3 


FibrAnprfin tvnp TTT Hnmain 

1 IL/1 VAICLflili lyUw ill UUllldLll 


1 4p-4S 


1A1 A 


194 


Inl rpfpnt b 


T rvw-fiPTiQitv litirtTirrtf'piri rpppi"\tr»r 

J_iLfW U Glial I Y lllJvpifJIClll IGUtpiAJI 

reoeat 


7 1f»-4Q 


17S R 


395 


Ribosom al L,3 0 


Ribosomal nrotein T^On/I^e 


0.0023 


16.0 


396 


Oxysterol_BP 


Oxysterol-binding protein 


1.5e-94 


327.5 


197 


RD9 ROM! 


Pprirtb p?*Jt» Irixm— 1 
roi lyiici m/ 1 i 


9 Op-11 


1 91 0 


399 




lMptalln— bptn-lncf"3tnncp ^lmprfhmilv 

lVlbtailU UCla iQvUUUODv oliUwl ICUlllly 


1 4p.1Q 




402 


F-bfVY 


F— bfw Hnmnm 


0 0009 


9R 1 


401 


fT P nrr*tpn<:f» 


fir* nrr»i"p>ncp 
wijj pi V/ICojC 




996 9 


405 


XVI UUiVJll Idl 1j J J 

Ae 


Ribncrimnl nrrttpiti T ^^Ap 
ivlLiuaiJillal piuicill J_/_) _J.r\C 




9^0 n 


406 


LIM 


T ThA nfiTnnin ffMitaiTiino rvrotpinc 

JUU.V1 UVJllldlll VUlllXXUlUlg piULGUlO 


0 00091 


9ft 7 


410 


tRNA-svnt lc 

livii/Ti oy ill iv 


tR^JA ovnf'bptjuiPQ place T CP anH CW 
iivi x i\ o y lluic Lao to l/iaoo 1 Kr- 1 v^/ I 


1 p-91fi 


700 X 


411 


NTP tranif 2 

il 11 1ft Clllhjl 


Nnf*1pf\tiHvltT3TiQ'fiF l mcp Hi*vmnin 
l^uvivvUUj'luaiiQiciaac uuiilalll 


1 9p-1fi 

J.7C 1 U 




412 


DEAD 


DFAT^/nFATT bov Vipliracp 


0 00016 


17 9 


414 


DUF94 


rinmafn nf iiTtWnown fimptinn T^TTFOA 

I/UUlalii Ul IU1M1UWU lUilvLlUll uur/'r 


0 0001 1 


96 0 

iU.7 


415 


til hnl in 


Tnhiilin/Fts7 familv 
i uuuiiii/ir Lo/_< lain n y 




071 7 


420 


SET 


SET domain 


3.3e-57 


203.5 


491 


WD4.fl 


Wl/ UUIIld-iJl, vl UCLcl IcpcaL 


A 1p 90 


1 HO 6 

1 uy.o 


491 


7f-P?H? 
t.1 ^ZilTi 


7inr fin opt f^9TT9 tvr*p 


1 Sp 




494 

Hit 


pallida C 


Miilf QT"\//vl"if* T\i"rttpiti L'inQi'A rlnmain 
JZtUK.cn jrULlLi piULCili IvlJIaaC QUlIIdJIl 


R Op 7^ 


961 R 




1_*1IV1 


Ltiivi uoiiidiii cuuiauiing proteins 




196 7 


411 




iVct&ai-iypc icr lne pruicaoc lnjiioiior 
Hnmain 

UV/llldUl 


j./e-io 


71 9. 


432 


SH2 


Jiv> nyjLXiyjxKj^y Kisjuxaiu x 




10R A 

J70.*T 


433 


zf-C2H2 

All. \aSArl ' ^ 


7inr finapr P9TT? tvnp 
LiiJiv luigwi j v^iu> type 


9 Rp-144 


409 7 


434 


I*3S 


i\.«» icuiiii y 


fl 019 


-1 ft6 R 


436 


E1-F2 A TP as e 


E1-E2 ATPase 


1 6p-1 17 


?oi n 


437 


RNA_pol_A , 


RNA polymerase alpha subunit 


0 


1077.7 


438 


PHD 




1 fip 1 1 


'il 7 


439 


lectin c 


Lectin C-type domain 


4.7e-30 


113.3 






7inf» fSno-PT- ^91-19 Kmo 

ijinc linger, c-zxiz type 


i . i. e-o D 


J.D 1 .0 


441 


aircbLin 


ATTcsim ^or o-onugen^ 


9 On 9^/1 


OJO.l 


449 


aiuinuixdii J 


/\niinoTXdnsicrdS6s cjaSS~ULi 

r\\yn" H fYY T\h rt 
^/j'l lUUAal piif 


0.XC-0U 




443 


UCH-1 


T Tbinni+iTi pnrbnYvl-tpiTninfll 

\J UlV^UlLJJ.1 U\JA.y 1 LCI lllilldl 

hvdrola^e*; famil 




^9 ft 


444 


CTF NFI 


CTF/NF-I familv 


2.6e-277 


934.6 


451 


T-box 


T-box 


3.8e-l 17 


402.6 


453 


Rie^ke 

i »J VOiW 


Rieske T2Fe-2Sl domain 

luwOlW 1 V A>kJ J vlSJllldlll 


2.6e-13 


51.1 


454 


zf-C2H2 


Zinc fin per C2H2 tvne 

UUlw lUlgwl j VLillii IVUb 


3.9e-64 


226.5 


456 


homeobox 


Homenbov domaifi 




38.9 


459 


11? 1 


Trrimiinoplnhiiliii Hnmain 

uiim mivtuyuuiui u will cull 


2.6e-20 


70.5 


460 


Hydrolase 


haloacid dehalogenase-like hydrolase 


4e-25 


96.9 j 


462 


rve 


TirfpOTSlCP f»Arp f^rwryo in 
iXLLCgtaoC LUIC UUUldiil 


1 fip-ii 


*i0 7 


466 


CH 


waipuiiiii iiuniuiugy ^v_/ii. j uuiiiaiii 


9 4p-17 


71 1 


467 


CH 


Calponin homology (CH) domain 


2.4e-17 


71.1 


468 


Stprr>l de*»at 


Stprnl HpQntiirnQP 


•7.5e-38 


139.2 


469 


pro_isomerase 


Cyclophilin type peptidyl-prolyl cis- 
tr 


2.6e-63 


220.9 


470 


Peptidase_M24 


metallopeptidase family M24 


6e-08 


28.1 


471 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.4e-129 . 


441.9 
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SEQID 

M/V 

lyyj. 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 

C/~"/~\t>T? 


All 

*T /Z 




N/lvK— llk'P I 1 iSJ A — f>i n rl l n fr Hnmain 

iviyu~iii\.c L-'iN/A-uinuing uuiuain 


j.oe-uo 


1^ 0 

JJ.7 


473 




7inc finder nre°.pnt in Hvctrnnhin PA 






474 


EFlG_domain 


Elongation factor 1 gamma, 

mri Qprvprf drimfl 


6.3e-88 


305.5 


475 


Rihfi<;onifl1 T,31p 


Riho^omal nrotpin T *^1p 




9^9 S 


476 


Clq 


Pin Hnmain 


iw. JC / J 


9fi^ 7 


477 


SH3 


domain 


1 1p-19 


JJ.D 


478 


MoaA NifB Pa 

IVX\A CUT. 1 > 1 1 1 J X u 

aE 


mrvaA / nifR / nn/iP familv 

lllUCLn / IaIJLaJ / LIUUJlj JLCUaIIaY 




-17 7 

1 /. / 


479 


FYVE 


FWE zinc finper 


9.3e-21 


78.6 


480 


DNA doI A 


DNA nolvmera<ip fomilv A 


2.3e-46 


1fi7 4 


482 


adh short 

HUH Jill/1 I 


short chain dehvnYoopnasp 

■311V/1 L wl 1 CI 1.1 1 U.W11 yui VSE^wlJCldw 


1.2e-62 


991 6 

ZZ 1 ,\J 


483 


an]c 


Ank 1 reneat 




71 0 


484 


IMS 


imnR/miicR/^amR familv 

11 1 1 L/A_// 111 UV/U; UulUlJ lulllll V 


2.2e-83 


900 S 

Z7U. J 


486 


XIR 


TTR domain 

A AAV UUAAAllAll 




fi7 R 


487 


FMO-like 


Flavin-hinfiinc mnnnnvvtypnaQP-lilrp 

A Itl V 111 L/i-l 1 V-ll-ll UlvllvuAVgvllUJl' lUVb 


o 


149S S 


488 


I_LWEQ 


I/LWEQ domain 


9.5e-101 


341.0 


49 1 ) 




nUlllCUULfA UlFiiialll 




3rt J? 

JU.O 


497 




i_>ui\.ai y\jii\* piULCiil i\..LllcloC uuiilalil 


Z.JC-IOO 


1 


499 


fe3 


JT1U1 UllCWLxll LY^JC 111 UUXllaLU 




OUl.O 


501 


LRU 


Leucine Rich Repeat 


9.3e-31 


115.6 


509 


rp<? 


jvoguiaior ui vj proiein signaling 
domain 


f\ (\A 1 


i i.y 




riiaincni 


Intermediate filament proteins 










Fibronectin type III domain 


1 O „ I Art 

i .je-iuu 


J4 /. / 




T-TPPT 


riC/^ x -uoinain ^UDiquiun- / 

11 aliblCl al>C 


le-i j 


O 




JViUUoUillal Lj i s\ 
g 


PinftcAtnal r\rrti"oiTi T 7Ao 
ISJUUbUlIJal JJlUlClll i-i I r\C 


j. /c-zo 




508 


WD40 


WT) dnmain Pr-hpta rpnpat 

TV JU* UUUluUlj VJ Uwla 1 L/ULUL 




10 X 


509 


WD40 


WD domain, G-beta repeat 


0.063 


19.8 


510 


WD40 


Wi/ UUlllalilj VJ UCla XCUCal 


9 1 p-d9 


1 ^/l 7 

1 Dh.j 


511 


Tikinacp 


l^'iilf flFVAfip TM"rttpin Ifinncp Hntrmin 
OUlvtU yiJLlL/ piUlClll iVUXdoC UUiiiuiil 


Z.JC-OO 


inn a 


512 


\J galllllla 


PPT Hnmnin 

\J\JLj UL'lllCUll 


1 <5p-flR 




513 


SH3 


jnj UUillalll 




1A 9 


515 


HTH AraC 

11 1 1 X f\l CL\s 


Raf^fpnsil rptyiilcitr»t*\/ tiAliv-tiiTn— hpliv 
DaL-LCllal icguiaiuijr llCilA'tUIll'IlClJtA 

protei 




ini 


516 


zf-C2H2 

£*1 \-rJ*X XAm 


7inr finapr P9TT9 tvnp 


1 7p-34 

1 . / C"Jt 


19R ft 


517 


SI 


^1 RNA hifiHinD Hrtmnin 

tj 1 UUlVIILlg UUlllalli 


U. 1 C" JO 




518 


|/l\lii UOw 


F.iikarvfitic nrotpin kinasp rlomain 


1.8e-75 


9^4 9 


525 


cadherin 


Padherin domain 

V-'Cl vjl.1 wl All Ul/llldlAl 


2e-80 


9R0 


528 


zf-C2H2 


Zinc finser C2H2 tvne 

t.lltlv AAIAS^WI j VA>lA£r IVUv 


4e-70 


246.4 


529 


neur chan 


"Meurotranimitter-cratpd ion-channpl 

llwUl vll CUAOllll Hvl gUlvU VU CU II 1 1 


5.8e-222 


/ JV.O 


531 


RhoGEF 


RhoGEF domain 

lulvNJAvl UVlllUlU 


3.5e-44 


160.2 


532 


mvosin head 

111 J VJlll 1 AWtAU 


1^4vrvsin hpaH (xx\c\\nr Hnmnin^ 


0 


1404 S 

iH7tJ 


533 


LRR 


I^eucine Rich Rpripal" 

i^VlivUlV A VA Vll A\vL/vul 


8.3e-15 


69 6 


535 


Sec7 


Sec7 domain 


5.1e-92 


319.1 


536 


h om pfifwv 


T-TfMTipnhrSY Hntnain 
liUlllCUUUA UUlllalli 


*T.OC"UJ 


9fi 4 


539 


actin 


Actin 


2.4e-100 


330.6 


S49 


auk 


y\nK repeal 




1 J 1 .Z 


S44 




Zjinc linger u-xo-u-xj-u-xj-±i type 


0 Co 1 ft 


All 
41. / 




L*orc 


Dual specificity phosphatase, 
catalytic doma 


0 /la /(ft 


14 /.4 


547 


HMG_CoA_synt 


Hydroxymethylglutaryl-coenzyme A 
synthas 


0 


1250.8 


549 


laminin_G 


Laminin G domain 


3.3e-76 


266.6 


551 


PHD 


PHD-finger 


0.008 


9.3 


552 


PDZ 


PDZ domain (Also known as DHR or 


0.0017 


25.0 
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SEQID 

MA. 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 






GLGF). 






555 


WW 


WW domain 


1 .3e-24 


95.3 


558 


Winpsin 

IVUlVdUl 


Kinesin motor domain 


1.8e-176 


599.7 


559 


7f-C3HC4 


7inc finder C3HC4 tvnp fRTNO 
finger) 


n doors 


16.5 


563 


pfhnnd 


FF hand 


7 Qp-1 1 


49 4 


567 


PH 


PH domain 


7.8e-06 


25.9 


56R 


PH 


PH Hrannin 

xxX \l\JUlaUl 


J. 


143 R 


5 69 


T-Tict dpapptA/l 


TTi«:i"nnp Hpupp+vIuqp fnmilv 




JUJ.U 




PD7 


PT~J7 HrttnsiiTi ( A fan Irnnwn qq riTJT? r\t* 

JT X-//—I UUlUdlXl I/\1SU ivlivj W 11 dj J^JrliV vJl 

GLGF). 




Rfl S 


571 


zf-C3HC4 


7inc fineer C3HC4 tvne CRINO 


le-16 


58.5 


'573 


ubkniitin 


Ubiquitin family 


1 .4e-08 


31.1 


574 


FH2 


Formin Homology 2 Domain 


1.3e-110 


380.9 


576 


Qpmin 

jL/Xll 


^prnin? ( qpiHtip nrntpstQP inliihitnrc*i 

JClUllU ^oCl 111C UIUICOOC UlUlUlLUi O 1 


4 "?p-146 


406 4 


579 


zf-C2H2 


Zinc finger, C2H2 type 


5.7e-76 


265.8 




I1K 1 1 M Nr 


"PnV"dTVf»Tir* mv\f"PiTi Ifinacp H rim q in 
JJ.UJVui yuilK/ piULClll K.lIlaoC UUIXlalll 




975 S 


SRI 


j\ii*j\J/\Jr 


JCxIlUvJ/vr UOmalll 


A Ap S^ 


1 RO R 


SR? 


Rif\rtCrtmnI T 7A 
JVlL/UoUlllcU 1-f //V 


f? i r\r\c r\Tn q I v\y*r\i°£i i ti 1 7 A p 
JVlL/UoUIUal piULClll JL/ / /\C 






584 


kazal 


Kazal-type serine protease inhibitor 

UUUJtClJUl 


2.2e-52 


187.4 


585 


LRR 


Leucine Rich Repeat 


4.4e-28 


106.7 


5Rfi 








53 R 

JJ.O 


SRR 


CVTP1 DRfr 
U i J J V_/JjVJ 


flTPI /Oftn fnmilv 
VJ lx i/wDU leu liny 


i . i e-oz 


915 9 
Zl J.Z 


son 




/~\ 1 1 o rr f*T\ +i*ir\1p VipIiv rpnpnt C^C\ 
X^VHagCH UIJ/IC iiCllA iCpCal ^^-U 




1 59 d 


591 




P-tvnp 1v<ir\7viTi p/a 1t\Ii a— lnptsilhiimin 

family 




116.4 


596 


ACBP 


Arvl C*c\A hinHirnj rvrntpin 

/ivy 1 \ uiiiuuig yi uiwiii 


0 009? 

11,1111/. /. 


-0 4 


597 


SNF2 N 


SN'R'? and otnpri "M-tprminal domain 

kJi"(A X> CllZKJ UUluld J 111 11 J CI. 1 UUlllulll 


3.7e-98 


339.5 


600 


KRAB 


KRAB box 


1.3e-29 


111.8 


606 


LRR 


T piif*inp Pioli Rpr»pnt 


1p-0S 


19 5 


607 


LRR 


T pnrinp Pir*h Ppnpnt 




19 5 


608 


WD40 


\X/T*^ Hnrnnin fr— hpfn rpripnt 

WU UUIlletlllj \J~UGLCl ICpCaL 




RO R 


610 


cpn60_TCPl 


TCP-l/cpn60 chaperonin family 


1.7e-237 


802.4 


613 


i ill L/nu i 

H 


Tpfxci n\//i rnf nl ntp 
1 CLlalJyuiUIUlalC 

HpVivHrno"pn5iQp/p\/pln}ivHrn 


d Op. 17^ 


5RR 1 

JOO. J 


617 


rrm 


RNA recognition motif. 


4e-14 


60.4 


618 




RM A rPfnonitiriTi mrttir 
JtxJLNrt IGUUgllllHJll liiULil. 


4p-14 


fifl 4 

UU.T 


690 




U lllvIlXlg, ^Jl 


jC"UO 


14 9 


621 


Nop 


Pntfltivp cnnP^IA hindino dnmnin 

Jt UlXlLlVt olIUJ\lN/\ L/tllUUlg ULfillClUI 


6.1e-95 


328.8 


622 


UCHr2 


tlhiauitin carbnxvl-tprminal 

Hydrolase family 


5.8e-21 


83.1 


625 


zf-C2H2 


Zinc finger, C2H2 type 


2.5e-124 


426.4 


628 


DEAD 


DEAD/DEAH box helicase 


2.5e-68 


219.0 


632 


GST 


Glutathione S-transferases. 


4.8e-26 


89.0 


633 


5 nucleotidase 


5'-nucleotidase 


6 6e-248 


837.0 


636 


LIM 


T,1M domain containing rirotein*; 


1.6e-88 


307.5 


637 


pkinase 


Fnlcarvotir nrotein kinase domain 


1.5e-73 


257.8 


638 


1MSP domain 


A/fSP enprm nrnti^in^ dnmnin 

IVIOJT ^IVlcXIUi jUCilli UlULClliy UUlUCUll 


8.4e-09 


42.7 


639 


metalthio 


Metallothionein 


2e-24 


94.6 


641 


zf-C2H2 


Zinc finger, C2H2 type 


6.1e-114 


391.9 


642 J 


Ribosomal S28e 


Ribosomal protein S28e 


9.3e-48 


172.1 


643 


Ribosomal S5 


Ribosomal protein S5 


8.3e-87 


301.8 


646 


PHD 


PHD-finger 


0.00025 


23.1 


647 


WD40 


WD domain, G-beta repeat 


1.5e-22 


88.4 



192 
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SEQID 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 


fi4R 


T inasp GD^T 


T ina^p/ A rvlhvHrnlaQp with PTi^IT _ 

like motif 


n fi 1 ^ 




652 


7f-C2H7 


Zinc fin per P2H2 tvnp 

uUlv XlXXt^wl y VXillX IVUv 


A lp_14A 
*t. I C- 1*TU 




653 


h l <ltnTi p 


Core histone H2A/H9R/H3/H4 

Vvl V 1X1 Jlvllb X 1 1 r /i / X l^U/ X X J/ X X^ 


1 9p-10 

1 .^C- 1 \J 


to.o 


654 


' zf-C2H2 


7inr frnaer P9H9 tvnp 

^lilv XXXX^Wlj V^XUi IjUv 


1 0p-87 




655 


FES 


l^ac familv ■ 


fi 4p-77 


9fio n 


657 


zf-C3HC4 


7inc finaer P3HP4 tvnp fR TMfr 

z->ixiis xxxx^&i) v_/_? ji xv_^t lyuc ^xvaxi vj 

finger) 


J .Jv 1 J 


/tfi 4 


658 


STnh r»Qnh ata qp 


Rpr/Thr nmtPin nJiriQnhntacp 

Otl/ 1 111 LIJVLC11J LIllUoUxlclUloC 


7 ftp. 1R9 


filQ 1 


659 


zf-C2H2 


Zinc finger, C2H2 type 


1.3e-92 


321.1 


fifif) 




7inr ftntrpr P9T49 hmp 


l.JC-OJ 


907 fi 


fifi? 




.TNUL-ICUMUC UipHUiJJllalC KlllaoCo 


1 At* 110 


41fl 7 


664 


IRF 


Tntprrpmri rponlatATV fsiptm* 
xllLCilClUll 1 CglllaLUl J> ial'lUl 

trail en rinrinn f 


7p-?0 


70 ^ 


665 


4HPPD C 


4 — h vH m Yvnh pn vl nvn i vn tp 
*t iiyiJiyjAy^Jiicityij^yiiiva.Lc 

diowpenase P term 


1 4p-16 

1 C" J u 


fiR ^ 


666 


DEAD 


DFAD/DEAH box hpliease 


4 Rp-74 


937 1 


667 


DEAD 


DFAD/DFAH hox hplirase 

LVi_/iil>/ lyiyiiil l/UA ll&llV'QOw 


9 Qp-70 




669 


nlcina^e. 


PnVarvntif* nrntpin Ifina^p Hnmain 

1jUI\IU y Vliv Lfl VLwlXl IVUlGOv/ UU1X1A1XX 


U. X c ^ J 


399 9 


671 


homeobox 


Homeobox domain 


0.018 


16.5 


678 


PT*VQtsi11 


OCLa/ vjcllilllla L-J y oLalliil 


LJ t. /C- JUO 


jOj.o 


679 


VV 


\X/ 1 1 HrtmaiTi ^—ViPtci rpnpnt 
YVL/ UUllialllj VJ-UCld ICUCal 


1 Qp-flfi 




680 


Keratin B2 


Keratin, high sulfur B2 protein 


4.1e-06 


15.9 


fix? 


VJ'gallHIia 


vJ\JJ_» UUIIlalll 


O.JC-J D 


1 1 7 O 


fiR5 




1 Trii/ni i itin f»Qi , nrtv\;l-'farmir»o 1 

UUlt^UHxn udx DUAyi"tCIXlilJlal 
hvHmlacp familv 




1117 


686 


A pptvl trail sf" 

rxv^iy l li auji 


A fptvltrarmfpraQP ^CiWAT^ famiiv 


6 fip-in 


4fi 4 


687 


7tm 1 


V trflncmPTTihranp rprpntnr irnrtHnricin 
/ UclxioillcillUi ctixC lOlfCfJlUJ ^ixiUuUUdXJI 

familv^ 

XC11X1XX V J 




Ju.u 


688 


nrotpa ^f>m e 


Prntpa Qr»m p A -tvnp anH R-tvnp 
x x uiwAdvuxic / i i_y Mt- aiJLt o lyuc 


fi Sp-fi4 


99^ 7 


689 


SCP2 


SCP-2 sterol transfer family 


6.2e-37^ 


136.1 


690 


TS-N 


_"M HfM*nain 
1 0 iy uuixloxil 




9A 1 


692 




z^uiL' xuxgci, \~sz*iiz. type 


0 Op fin 


91 1 Q 


693 




MVMTj finopr 

1VJ. x lix-' IxxlgCl 


U.vjo 


J.J 


694 


Oxysterol_BP 


Oxysterol-biriding protein 


3.9e-133 


455.7 




X \-Jf-i 


iiJLj uuiiidiii ^/iibu rJiown as u±it\. or 
GT PF^ 


I.DQ'JV 


1111 
1 13.1 


703 


PpntiHflQP P9 


PsilniiiTi fflm p\/ctpini» nmfpacp 
Wdipaill laLUIiy uyoLClIlC UIULCabC 


o 17c 

Z.jC- i / J 




706 


filatnpfvt 


Tntpi*mp/iiatp filciTYipnt nt*r»i"f i 'tTi c 




3fiR ^ 


710 


■fi hr i n rvCTPn P 

11U1 lllUgGll 


riUliilUgfCii ucui ailU galiillia WlaUlb, 

C-term 


7p 5!0 


97R fi 


71 1 


SH2 


oiw iiuiinjujgjf uuxiiaiii jC 




109 1 


712 


ATP-9vnf Tip 


ATP cvnthacp F^plta/Pncilrin /*Jis>in 
Air oyiitlictot^j x^ClLcl/JDL/oiiUII vxiaxxJ 




1 0 fi 


713 


ARID 


AT? 1 1 1 TVMA hinHino Hnmnin 

xilVXJ-/ i-'i.^i /A LfillUxllg UUxlldlll 


Z.C~1 / 


71 3 


714 


LBP BPI CETP 

1/1 /l ijl X V_sl_j x X 


LBP / BPI / CFTP familv 

i—ixjx i xjx x / v_/i_/ 1 1 xcuiiiiy 


R fip-^4 


19S 7 


715 


RNA nol L 


R"MA nnlvmpracpt: T / 1 ^ tn 1 VTla 

JLVIN/T. l^Uljr XilCl UOwO L> / 1 J IU 1 U 1VL>C1 

•siiriiinit 


4 Rp-4Q 


1 7fi 3 


716 


KRAB 


KRAB box 


1.3e-42 


155.0 


717 


mito can* 


Mitochondrial carrier proteins 


4.8e-38 


133.3 


719 


Cral-hinH lectin *■ 


VPt+phratp oalaf*tncirfp-hiTiHiri<r Ipptin 

V Cl ICUi alC £)"J C* wlU J J UC~ U llltlil lg 1C Willi 




Ofi 9 


726 


aldedh 


Aldehyde dehydrogenase family 


1.3e-119 


410.8 


728 


f»l\/f*r*c trnncf 0 
\Jlj*AJ3 Ualial Z 


wiycosyi iransieraScs 


4e-.zi 




734 


FT 1U9 
JCJ-ilVlZ 


J_/I_/lVlZ UOHialn 


-1- -3/1 


Jz /.o 


735 


PR55 


Protein tihosnhatase 1A reoiilatorv 
subunitPR 


0 


1038.2 


737 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


4e-14 


60.4 


740 


WD40 


WD domain, G-beta repeat 


5.6e-14 


59.9 


745 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 


3.8e-13 


46.9 
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SksKl ill 

NO* 


rr AM INAIVLfc, 


DESCrvlx* 1 HJIN 


p-value 


PFAM 






finoer^ 






749 


mito can* 


Mitochondrial carrier riroteirts 

l*AILVvUvll\il 1U1 VUil Ivl UJ vlvlllj 


4.5e-67 


232.8 


750 


DUF27 


Domain of unknown function DTTF97 


4.5e-12 


53.5 


751 


SH3 


SH3 domain 


3.6e-17 


70.5 


752 


HMG box 


xxi*mvj ^uigii muuiiiLy git/ujj j uua 




SS 0 


753 


SPRY 


SPRY domain 


^ Op-OS 




754 


GTP CDC 


/"VII Hiviiinn rirAtPin 

Vrf'&ll UIYldlUU L/iVLClll 






755 


mito parr 


IMitPiPrifindrial parripr rwritpinc 


3p-RR 


■?ns j 


756 


TSPN 


XhromhnQT^nriHin "W-tprminnl -lilrp 

llllVJlllUUSUUxlUlll 1^1 "*tvl UXlllal 111VC 

domains 




7ftS S 


757 


BTB 


BTB/POZ domain 


5.7e-23 


89.7 


759 


zf-C2H2 ' 


Zinc fineer C2H2 tvoe 


1.2e-12 


55.4 


760 


NSF 


NSF attachment protein 


6.4e-127 


435.1 


762 


Riho^omal SI 4 


Rihnonmal nrnfpfn ^114n/^9Qp 

xvlL/VsdUlXlcU Ltl kJ 1 Oa^7v 


? ip-flfi 


94 R 


765 


TTiiF 'fjlTTlllv 
A 11 IX 1CJ.11 11 y 


TTiiT* fsnnilv 
hilt loJiiiiy 


1 7p-30 
i. ic~oy 




766 


DnaJ 


Drift T dnmnin 

IwSllCU LtUllldlil 




m s 


768 


tRNA-svnt 9h 


tR"WA cvnthp-tsicp plncc TT 


0 1p-R1 

I'. J C-Ol 


9R1 7 


769 


ldl_recept_a 


Low-density lipoprotein receptor 

HoiTi am 
UUlUalix 


0 


1404.5 


770 


WD40 


WD domain, G-beta repeat 


2e-21 


84.6 


771 
ill 


I WR 

l_.Iv.Iv 


JLiCUCLQc i\jcn ivepeai 


j.oe-uo 


Ji.V 


774 


SNF2_N 


SNF2 and others N-terminal domain 


5.5e-99 


342.3 


776 


V troy 


Vacuolar sorting protein 9 (VPS9) 
domain 


1 1 A 1(\ 




777 
III 


y troy 


Vacuolar sorting protein 9 (VPS9) 
domain 


1 1 a OA 

t.ie-3U 


I 1 C A 

I I D.4 


778 


VPS9 


Vacuolar sorting protein 9 (VPS9) 

H nin aim 

uomain 


l.le-30 


115.4 


770 




7i«/* finrrar f^lUf^A CO TXT 1^2 

z>inc linger, cjxtv^4 xype (kjino 
linger; 


j. ie-u<$ 


1 1 n 
Jl.U 


781 


pc»H rlPrin 
uallliCJ III 


V^aUIlCJ 111 UUlIlaiXl 


D.oe-i to 


JOO. / 


783 


HECT 


X J-X-/V_/ 1 "VHJlIldlil ^UUilfUiLxilT 

transferase). 


A 9p-^1 
H.ZCO 1 


1 1 & R 
1 lO.o 


785 


sushi 


kjuoill UW 11 lain ^O^lv 1 CJJt*al y 




714 ^ 


786 


sushi 


SncVii Hrvmniri f^lf" 1 !? rpr*p5»rt 
OUOIU Ul/Iilaxxl ^OVvXv ICUCalJ 


1 Rp-fin 


71 A 1 


788 


VW3 


von "W/illpnnjinfi "raptfYir h/nf> A Hrtm o in 
VUll W 111CU1 auu latlUl iYUC rt UUIxialxl 




1 R7 7 
1 o /. / 


790 




PWA rppr^on iti mpirif 

XYlN/T. iOWJglxllilJxl lllvHll . 


o ftp.90 


RO R 


791 


\^UlIUg&l 1 


CV\ll5iO'Pn trir\lp IirIty rpFipnt f7Ci 

^V/llagCll U1^*1C UClxA. ICJJCal 




Q 7 


792 


nkinase 


P.nlfarvotip T\rotpin VinaQP HrHnniTi 

JL'UIVCZl J WL1V/ JL»1 v LV/111 IMUajy uuiiiaui 




1? 4 

16.4 


795 


zf-C2H2 


7inc finder tvne 




■^?R 7 


796 


adh ^hort 


^hort chain dehvdrnp , ena*if- 


4 1p-0S 

*T. X C"UJ 


-7 ^ 


799 


SAICAR svnt 


SAICAR synthetase 

uruvfiiv o yxxLxxv«i*j^v 


Uv 1 


47R S 


805 


WD40 


AVD domain fi»hf*ta rpnRat 

IT J-r UV^XXXuXllj VJ Uvut 1 WWUL 




770 R 


806 


ZU5 


7,US domain 

d-i\J -J uV/XXXOilXl 


4 7p-^7 




807 


WD40 


WD domain O-heta rpnpat 

TT JL-/ UVXXXuXIXj \J Uwlu JbUwCU 


0 016 


91 R 


808 


WD40 


WT) domain CT-Hpta rpnpat 

i'X/ \XWXlluXJXj V_J UviU 1 bUvul 


0 0041 


9^ R 


809 


pkinase 


Eukaryotic protein kinase domain 


2e-31 


1172 


810 


vwa 


vnn \a/i ilphranH factor t\n*tp A H ritn Qin 
VUll VV 111CU1 (Ulu IdWLUl Ijf UC /A uUiJldlll 


1 Qp S7 


1 R7 7 
Jo/./ 


814 


zf-C2H2 


Zinc finger, C2H2 type 


4.5e-83 


289.4 


81 S 

O X_J 




Zrinc linger, v^z-xrz type 


oe- /4 




817 


mi/Acm nan/] 

inyusin_ncau 


Myosin head (motor domain) 


i.ie-i /o 


coo O 


SIR 




Bacterial type II secretion system 
nrotein 


0.0 IZ 


1 1 .j 


819 


PDEase 


3'5-cyclic nucleotide 
phosphodiesterase 


l.le-74 


215.5 


821 


PH 


PH domain 


0.00025 


20.5 


822 


CNH 


CNH domain 


0.00015 


-24.7 


827 


rrm 


RNA recognition motif. 


1.5e-06 


352 



194 
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SEQ ID 

MA- 


HAM IMAIML 




p-value 


PFAM 
SPORE 


829 


HMG box 

X4X*XVJ vvn 


HMG Chi&h mobilitv oi-oud') boy 


7.8e-34 


125.8 


830 


RasGEF 

1\«4J XWX 


RasGEF domain 


2 2e-102 


353.5 


831 


CNH 


CNH domain 


3e-118 


406.2 


832 


mito carr 


Mitochondrial carrier proteins 


3.7e-37 


130.3 


833 


PX 


PX domain 


2.7e-19 


77.5 


837 




■Protein-tvrosine nhosnhalase 


1.6e-263 


888.8 


838 


ank 


Ank reneat 


2 4e-770 


911.5 


840 


ank 


Ank repeat 


5.8e-38 


139.6 


842 


R irincnmnl T 1 Sp 


R ihnQnmnl T 1 ^ 

X\J UUOv/lllCll JU 1 J 


4 8e-1^1 
t.oc 1J1 


448.8 


84.3 


SNF 


^n/iiiiTn*nPiiroiT5inQTiiittpr wmnnrtpr 

kjUUlUUiillbUi UL1 AxldilllLld OJT1J.1UU1 LCI 

family 




1701 8 

A^>U X .o 


845 


Ppntififl^p fi 


TnQiilinaQP fPpntiHacp fami'lv A*\ 




236.2 


848 


EF1BD 


cnianinp nnrlpfitiHp PYPrinno'p 

A_/l 1 gUaHIUC liUVldJLIUG vAl'liaxigG 

domain 




200.7 


849 


7f-C7H7 


7inr fin<rpr P9T49 tvnp 


1 Se-177 


470 S 


850 


7f-C7H2 


7inc finder P9H9 tvnp 

Willis IxlJe^vi , kyjJC 




237.4 


852 


SIS 


ulO IXUIUClIll 


3 Re-10 


113.6 


RSI 










854 


PDZ 


PDZ domain (Also known as DHRor 
Gl GF1 


5.1e-10 


46.7 


856 


ACOX 


A rvl-f^A A ayiHeiqp 




88fi "? 


858 


efhand 


EF hand 


2.4e-18 


74.4 


Rfif) 

uDU 




nUIIlCUDUA UUITlalll 




ou.y 




I -TUP L/C Ld 


1 1 OlloL'I LUllKJii liilLlallUxx lal/LUI JJLTj 

beta 


7?p-1^4 




866 


A2M . . 


Alpha-2-macroglobulin family 


4.9e-21 


70.9 


Rfi7 




iviuiy uucxiuiu cuiat/iuf UlUbyilUlCMo 

protei 






868 




CVJi - H1\.C UUlllaxXl 


4 1 P 


ou.y 


007 




EGF-like domain 


1 1 00 


& 

oo.o 


R71 
oil 


pi pi r y 


rnospnatiuytinosnoi-spcciuc 

r*rtncr»rirt1ii"*!icp 




jZo.O 


872 


UCH-2 


T TViifiiiit'iri PflrhrtYvl-tprrnrnnl 

VJ U1U UlLilJ - S*al UUAy 1 LCI 111 111 ui 

hydrolase family 


1 1p-?0 

1 • I V A> V 


OX. I 


874 


SH3 


orxj uuuidiii 


9 9p.l4 

^.LC 1*t 


61 9 


877 


SH3 


Oil J UUlllulll 




3117 
ji J./ 


882 


KRAB 


KRAB box 


6.9e-45 


162.6 


RRS 


■ onk 


A nV CAnoat 
/\IJa. I CpcdL 


7 1p-fl7 


JU.J 




UlUpLCI III XT 


xJlUpiCrUl~UCpCllUCHL aTUlilaLlL' CLUIIIIU 

acid xl 


n 


ORR 7 

70OJ 


887 


OTP FFTU 


Plnno"atir\n rartrtr Til ffltnilv 

J^flUllgClilWll La\slAJl X U I ell ill l y 


4.9e-129 


437 S 


888 


zf-C3HC4 


Tine fineer C3HC4 tvne fRING 

xuxgv^x^ 


1.6e-14 


51.4 


889 


zf-C2H2 


Zinc finger, C2H2 type 


3.7e-92 


319.6 


890 




Trrnnunnplohulin domain 

■ X11I1U UllUglVUUlUl UWIUCXXXX 


3.8e-06 


24.8 


892 


PTR2 


POT familv 

x \j x xcuxxxx y 


9.5e-48 


163.0 


893 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 




Qiilfntncp 


Qi 1 1 rata c a 


J.JO" /o 


771 7 


895 


7tm_l 


7 transmembrane receptor (rhodopsin 

lolllliy j 


4.5e-51 


164.4 




VJlyCU liyuiu j 1 


ijiyiyUoyi iiyuroidicb ioniiiy ji 




1777 1 


8Q7 




ClxiUIIlU ^^_/Xxx\J vIJitlLUJ ^ /i^aLliZal ft "1 
ivi\_;ijix.ici j 






898 


Cbl N 


CBL proto-oncogene N-terminal 
domain 


1.2e-273 


922.4 


899 


vwa 


von Willebrand factor type A domain 


5.5e-32 


119.7 


900 


WD40 


WD domain, G-beta repeat 


2.7e-07 


37.7 


901 


zf-C2H2 


Zinc finger, C2H2 type 


4e-156 


532.1 


903 


ras 


Ras family 


6.6e-101 


348.6 
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CPA TT\ 

NO: 




U Hj*JK^ IVH JL i \jiy 


p-value 


JrrAJVl 
SCORE 


904 


Armadillo seg 


Armadillo/beta-catenin-like repeats 


1 . 1 e-06 


35.6 


906 


FH2 


Form in Homology 2 Domain 


4.5e-112 


385.7 


907 


Cytidylyltransf 


Cytidylyltransferase 


1 .4e-05 


29.3 


908 


pkinase 


Eukaryotic protein kinase domain 


1 .2e-64 


228.2 


909 


pkinase 


Eukaryotic protein kinase domain 


8.5e-70 


245.3 


910 


pkinase 


Eukaryotic protein kinase domain 


2.9e-42 


153.8 


911 


pkinase 


Eukaryotic protein kinase domain 


1.2e-35 


131.8 


912 


PHD 


PHD-finger 


5.1 e-06 


33.4 


913 


PHD 


PHD-finger 


5.5e-16 


66.5 


916 


filament 


Intermediate filament proteins 


9.7e-121 


414.5 


917 


LIM 


LIM domain containing proteins 


5.9e-15 


57.9 


918 


SAM 


SAM domain (Sterile alpha motif) 


4.3e-16 


66.9 


922 


Acylphosphatase 


Acylphosphatase 


2.9e-63 


223.6 


924 


i£ 


Immunoglobulin domain 


1.3e-08 


32.8 


925 


Acyl-CoA_dh 


Acyl-CoA dehydrogenase 


2.4e-131 


449.8 


927 


7tm 1 


n tranimfmhranp rpp-pntnr frhnHnrvcin 

family) 




14.S 9 


928 


globin 


Globin 


2.4e-52 


186.9 


929 


sugar tr 


Sufrar/and other^ fran snorter 


1.2e-16 


68.8 


932 


Collagen 


Collagen triDle helix reneat C2.0 
copies) 


0 00097 


9.7 


933 


HMG box 


HMG (high mobility group) box 


7.8e-34 


125.8 


934 


SEA 


SEA domain 


0.0021 


24.7 


935 


ras 


Ras family 


6.4e-59 


209.2 


936 


CH 


Calponin homology (CH) domain 


3.8e-21 


83.7 


937 


voltageCLC 


Voltage gated chloride channels 


1.9e-199 


676.0 


938 


homeobox 


Homeobox domain 


1.9e-25 


98.0 


940 


pkinase 


Eukaryotic protein kinase domain 


9.9e- 58 


205.2 


942 


Myosin tail 


Myosin tail 


3.7e-09. 


38.2 


943 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-92 


320.3 


945 


Clat adaptor s 


Clathrin adaptor complex small chain 


1.3e-76 


268.0 


946 


siigarjr 


Sugar (and other) transporter 


0.017 


-122.8 


947 


tRNA-synt le 


tRNA synthetases class I (C) 


0 00097 


15.6 


948 


PHD 


PHD-finger 


2.2e-17 


71.2 


951 


sugar tr 


Sugar (and other) transporter 


0 0082 


-113.9 


952 


mito can* 


Mitochondrial carrier nroteins 


1.7e-54 


189.7 


953 


myb DNA- 
binding 


Mvb-like DNA-bindinp domain 


4.5e-20 


80.1 


955 


ketoacyl-synt 


Beta-ketoacyl synthase 


7.1e-133 


454.8 


957 


aldo ket red 


Aldo/keto reductase family 


1.5e-98 


340.8 


959 


Kelch 


Kelch motif 


0.02 


20.8 


961 


ras 


Ras family 


2.2e-29 


111.1 


964 


homeobox 


Homeobox domain 


5.4e-22 


86.5 


965 


PH 


PH domain 


3e-21 


80.9 


966 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.2e-09 


34.7 ■ 


967 


Ribosomal_L29 


Ribosomal L29 protein 


1.6e-15 


65.0 


970 


FAD binding 2 


FAD binding domain 


8.9e-47 


166.6 


971 


rve 


Integrase core domain 


0 00015 


19.8 


972 


Glycos transf 2 


Glycosyl transferases 


2.1e-21 


84.5 


974 


Ribosomal L10 


Ribosomal protein L10 


3.3e-48 


173.6 


975 


7tm 1 


7 transmembrane recpntnr friinHnirjin 
family.) 


1.6e-37 


121.3 


976 


zf-C4 


Zinc finger, C4 type (two domains) 


2.1e-52 


178.5 


977 


zf-C2H2 


Zinc finger, C2H2 type 


6.6e-150 


511.4 


978 


FTHFS 


Formate— tetrahydrofolate ligase 


0 


1367.2 


982 


Renal_dipeptase 


Renal dipeptidase 


1.3e-73 


258.0 


984 


A_deaminase 


Adenosine/AMP deaminase 


2.6e-05 


-48.6 
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TABLE 5 



SEQ ID NO: 
of full-length 
nucleotide 
sequence 


SEQ ID 
NO: of 
full-length 
peptide 
sequence 


SEQ ID NO: 
of contig 
nucleotide 
sequence 


SEQ ID NO: 
of contig 
peptide 
sequence 


Priority docket 
number correspondin 
g SEQ ID NO: in 
priority application 


SEQ ID NO: in 
U.S.S.N. 09/496,914 


I 


985 


1969 


2953 


7R7CTP9 1 

IOI ^rlTZ 1 


150 


2 


986 


1970 


2954 


7R7CTP9 9 

IOI V — LI X. .£ 


223 


3 


987 


1971 


2955 


787rrp9 1 

101 uirx j 


1884 


4 


988 


1972 


2956 


7R7CTP9 4 


2123 


5 


989 


1973 


2957 


7R7CTP9 5 

IOI UfX J 


2313 




990 


1974 


2958 


7R7CTP? 6 


3284 


7 


991 


1975 


2959 


7R7CTP9 7 


3324 


g 


QQ9 

7 7Z 


1976 

1 7 / 17 


9060 


7R7PTP7 R 

/ O / V_ll z 0 


61 R9 
u 1 oz 


q 

7 


991 


1977 


9061 

i7U 1 


7R7PTP7 0 


691 0 

UZ 1 17 


10 


994 
77*t 


1978 

17 / O 


9069 

i7U^ 


7R7PIP7 10 


691 1 

17Z J J 


1 1 

1 A 


005 


1070 

17/7 


9061 


7R7PTP7 1 1 


6957 


19 
1Z 


006 

770 


1QR0 


9064 


7R7PTP7 19 
/o/^l.rZ *1Z 


6904 


1 1 
1 J 


007 


10R1 

170 1 


906"? 

Z7UJ 


7R7PTP7 1 3 


69 04 


14 


00 R 

770 


10R9 


9066 


7R7PTP7 Id 


6110 


1 < 
I J 


000 

777 


1 QR1 


9067 
Z7O / 


7R7PTP7 1 ^ 


61^4 


.ID 


innn 

1 vUU 


10R4 

1704 


906R 
Z7O0 


7R7PTP7 1A 


6455 


1 7 


mm 


10R5 

170J 


9060 
Z7O7 


7R7PTP7 1 7 


64R6 
0460 


1 R 
1 o 


1009 


1QR6 

1700 


9Q70 
Z7 /U 


7R7PTP7 1 fi 


6sm 


1 0 
i y 


mm 


1 0R7 

170 / 


9071 
Z7 / 4 


7R7PTP7 1 0 
tot \*rXrZ 1 y 


659R 


90 


inn4 


10R8 


9079 
Z? /Z 


'787r , TP7 on 
/o/V--lrZ Zv 


Oj /z 


91 

Z 1 


inns 

1UUJ 


1 0R0 


9071 

Z7 / J 


7R7PTP7 71 
101 \sir Z Z 1 


6S7R 
OJ /o 


zz 


inn6 


i oon 

177U 


9 074 

Z7 /H 


7R7PTP7 77 
/ O / Jx Z ZZ 


65Q1 


91 
zj 


inn7 

1 Uu / 


1001 

1771 


9075 

Z7 / J 


7R7PTP7 73 
/ O / ^✓l.TZ Zj 


6601 


94 




1009 

177Z 


9076 

Z7 IO 


7R7PTP7 74 
/ 0 / V-/UTZ Z*t 


6601 


95 


mno 

1UU7 


1 QQ1 

177J 


9077 
Z7 / / 


7R7PTP7 7^ 
/ 0 / V^JLr Z_ZJ 


6A7Q 
OO ly 


96 

ZU 


imn 


1 0Q4 

I77H 


9Q7R 
Z7 / 0 


7R7PTP7 7^ 
/ 0 / v^lJrZ ZO 


6744 


27 


ini i 

117 1 1 


1095 

1 77 J 


9070 

Z7 / 7 


7R7PTP7 77 

/ O / V_«JXZ z / 


6769 
0 /oz 


28 


1012 


1096 

J77U 


90R0 


7R7PTP7 7R 


6770 

17 / / 17 


90 

Z7 


inn 


1097 

1 77 / 


90R1 

Z70 1 


7R7PTP7 70 


6770 

O / /17 


10 


mi4 


190R 

1 77 O 


90R9 


7R7PTP7 


67R7 
0 / 0 / 


-J 1 


101 5 

1 V7 1 J 


1 090 

1 777 


90R1 


7R7PTP7 **1 


6R5R 


32 


1016 


2000 


99R4 


7R7PTP7 37 


6R66 


33 


1017 


2001 


9085 

Z70J 


7R7PTP7 33 


601 R 

177 J O 


34 


1018 


2002 


90R6 


7R7PTP? 34 


601 R 

177-7 0 


35 


1019 


2003 


99R7 
470 / 


7R7PTP7 3S 


6077 
177 / / 


36 


1090 


9004 


90RR 

Z700 


7R7PFP7 3fi 


7001 

/ U17 1 


37 


1021 


9005 

Z17K7-7 


99R0 

Z707 


7R7PIP7 37 


7009 


38 


1022 


9006 


9000 

Z77v 


7R7PTP7 3R 

IOI KjIZ 4* JO 


7004 


39 


1093 


9007 

Z1717 / 


9001 

Z771 


7R7PTP7 30 


7005 


40 


1024 


2008 


9099 

Z77Z 


7R7PTP7 4fi 


7006 


41 


1025 


2009 


9991 

i77J 


7R7PTP7 41 


700R 


42 


1026 


2010 


9994 

Z77t 


7R7PTP7 47 

.IOI V^lX <£> 


7014 

/ \J I*T 


43 


1097 


901 1 

i>V7 1 1 


9005 ■ 

Z77J 


7R7PTP7 43 


7091 
/ uz 1 


44 


1098 


9019 

ZU li 


9006 

Z770 


7R7PTP7 44 


7099 
/ uzz 


45 


1029 


2013 


2997 


787CIP2 46 


7057 


46 


1030 


2014 


2998 


787CIP2_47 


7058 


47 


1031 


2015 


2999 


787CIP2 49 


7088 


48 


1032 


2016 


3000 


787CIP2 50 


7089 


49 


1033 


2017 


3001 


787CIP2 51 


7182 


50 


1034 


2018 


3002 


787CEP2 52 


7489 


51 


1035 


2019 


3003 


787CIP2_53 


.7564 


52 


1036 


2020 


3004 


787CIP2 54 


7566 


53 


1037 


2021 


3005 


787CIP2_55 


7587 
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54 


1038 


2022 


3006 


7R7CTP9 56 


7S01 


55 


1039 


2023 


3007 


787CIP9 57 


7600 

/ V7U M 


56 


1040 


2024 


3008 


7R7CTP9 58 

1 O f vli i. JO 


7604 

/ Ul/*+ 


57 


1041 


2025 


3009 


7R7CIP2 59 


7619 

/ 17 LZ 


58 


1042 


2026 


3010 


787CIP2 60 

i \j i \s\J 


7611 

/ 17 1 J 


59 


1043 


2027 


3011 


7R7CTP? 61 


761 S 

/ V7 1 -/ 


60 


1044 


2028 


3012 


787CIP2 62 


7616 

/\7 IV/ 


61 


1045 


2029 


3013 


787CTP2 63 


7617 


62 


1046 


2030 


3014 


787CTP9 64 


7691 


63 


1047 


2031 


3015 


787PTP9 65 


7695 

/\7Z.«/ 


64 


1048 


2032 


3016 


787CIP2 66 


7625 


65 


1049 


2033 


3017 


787CIP2 67 


7610 


66 


1050 


2034 


3018 


787CIP2 "68 


761R 

/ U JO 


67 


1051 


2035 


3019 


787PTP9 69 

/O/V^XJTX. U7 


7640 

/ U*TV7 


68 


1052 


2036 


3020 


787CTP9 70 
/ o / Vjijr x / v/ 


7670 

/ V7 / V7 


69 


1053 


2037 


3021 


787PTP9 71 


7676 

/ U / 17 


70 


1054 


2038 


3022 


787CTP9 7? 


768R 


71 


1055 


2039 


1091 

JV/ZrJ 


787PTP9 71 


7600 


72 


1056 


2040 




7R7rTP9 74 


7700 

/ / V7U 


73 


1057 


2041 


3095 

JV/.£ J 


787rTP? 75 


7774 


74 


1058 


2042 


3026 


787PTP9 76 

JO/ Z. / U 


77R4 


75 


1059 


Z.V/t J 


1097 


7R7r , TP9 77 


77R^ 


76 


1060 


9044 


1098 

JV/ZiO 


7R7CTP7 78 
lot *-*ijt z. / o . 


7709 


77 


1061 


2045 


1090 


7R7PTP9 70 


7708 


78 


1062 


2046 


3010 


787PTP9 80 


7807 
/ o\J 1 


79 


1063 


2047 


3011 


7R7rTP9 81 


7810 


80 


1064 


9048 


1019 


787PTP9 89 

/ O / V^XX Z, OJL 


7819 


81 


1065 


904Q 


1011 


787PTP7 81 

lot V_-1I^Z. OJ 


7R16 


82 


1066 


9050 


1014 


7R7PTP9 84 


7R96 


83 


1067 


2051 


1015 


7R7PTP9 RS 
lot viri o j 


7849 


84 


1 068 


90V? 


1016 


7R7P1P9 86 
/ o / -xr z. oo 


/OJU 


85 


1069 


9053 


1017 


7R7PTP7 87 


7R6S 


86 


1070 


9054 


1018 


7R7PI~P9 88 

/ O / V_.xJTX OO 


78R9 


87 


1071 


2055 


1019 


7R7PTP9 80 

/ O / VjIil 07 


7R01 

/ 07 1 


88 


1072 


2056 


3040 


787CTP9 90 
/o/v-yxxz. y\j 


7809 

/ 07^ 


89 


1073 


2057 


3041 


7R7PTP9 91 


7806 


90 


1074 


2058 


3049 


787PTP9 09 
/ o / vvXx z yjL 


7R06 

/070 


91 


1075 


2059 


1041 


787PTP9 91 


7007 . 

/ ^\7 / 


92 


1076 


2060 


3044 


787PTP9 94 


701 1 

/71J 


93 


1077 


2061 


3045 


787PTP9 95 


7014 


94 


1078 


2062 


3046 


7R7PTP9 96 


701 5 

/ y i j ■ 


95 


1079 


2063 


3047 


787PTP9 97 


7090 


96 


1080 


2064 


3048 


7R7CTP9 98 


7091 


97 


1081 


2065 


3049 


7R7PTP9 99 


7994 


98 


1082 


2066 


3050 


787CTP2 100 


7997 

/ 7i / 


99 


1083 


2067 


3051 


787CTP2 101 


7929 


100 


1084 


2068 


3052 


787CTP2 102 


7917 

/ 7 J / 


101 


1085 


2069 


3053 


7R7PTP9 1 01 


7940 


102 


1086 


2070 


3054 


787CTP9 104 


7949 


103. 


1087 


2071 


3055 


7R7PTP9 105 


7944 
/ y*r*± 


104 


1088 


2072 


1056 


787PTP9 106 


7951 

/ j/ J J 


105 


1089 


2073 


3057 


787PTP9 1 07 


7951 

/ 7 J 1 


106 


1090 


2074 


1058 

JUJO 


7R7riP9 108 


7962 


107 


1091 


9075 


10*50 

JUJ7 


7R7PTP? IftQ 


7064 


108 


1092 


2076 


3060 


787CIP2 110 


7977 


109 


1093 


2077 


3061 


787CIP2 111 


7978 


110. 


1094 


2078 


3062 


787CIP2 112 


7980 


Ill 


1095 


2079 


3063 


787CIP2_1 13 


7982 


112. 


1096 


2080 


3064 


787CIP2_114 


8000 


113 


1097 


2081 


3065 


787CIP2 115 


8003 
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114 


1098 


2082 


3066 


787CTP9 1 1 6 


8004 


115 


1099 


2083 


3067 


787CTP9 117 

lot wJUT ^ 11/ 


8007 


116 


I'lOO 


2084 


3068 


7R70TP9 1 1 8 

IOI \s XX X, 1 1 O 


8008 


1 17 


1101 


2085 


3069 


787C1P? 1 1 9 

IOI V-'ll x* X is 


8009 


118 


1102 


2086 


3070 


787CTP? 190 


8013 


119 


1103 


2087 


3071 


787C1P2 121 


8017 


120 


1104 


2088 


3072 


787CIP2 122 

IOI ^sJLT X* X Ai£r 


8018 


121 


1105 


2089 


3073 


787CTP2 193 


8021 


122 


1106 


2090 


3074 


787CIP2 124 


8022 


123 


1107 


2091 


3075 


787CIP2 125 

/ O 1 \m*AA £• X^J 


8023 


124 


1108 


2092 


3076 


787CIP2 126 


8023 


125 


1109 


2093 


3077 


787CIP2 127 


8024 


126 


1110 


2094 


3078 


787CTP2 128 

IOI X^ll X* X £• \3 


8026 


127 


1111 


2095 


3079 


787CIP2 129 


8028 


128 


1112 


2096 


3080 


787rrP9 130 

/Of UiXXi X J\J 


8036 


129 


1113 


2097 


3081 


7R7CTP9 131 


8038 


130 


11 14 


2098 


3082 


7R7CTP? 139 


8045 


131 


1115 


2099 


3083 


7R7CTP2 133 

IOI\-iXXA- XJJ 


8045 


132 


1116 


2100 


3084 


7R7CTP9 134 


8048 


133 


1117 


2101 


3085 


7R70IP2 135 


8048 


134 


1118 


2102 


3086 


7R7CTP9 1 36 


8052 


135 


1119 


2103 


3087 


7R7CTP9 137 


8053 


136 


1120 


2104 


3088 


7R7CTP9 1 38 


8055 


137 


1121 


2105 


3089 


787CTP9 139 


8059 


138 


1122 


2106 


3090 


7R7CTP9 140 


8061 

ow 1 


139 


1123 


2107 


3091 


787CIP2 141 


8062 


140 


1124 


2108 


3092 


7R7CTP2 149 

IOI V^XX x> X*t^ 


8063 


141 


1125 


2109 


3093 


787CTP2 143 

/ Of ViXZi X^J 


8064 


142 


1126 


2110 


3094 


787CTP2 144 

/O / VU A< 111 


8065 


143 


1127 


21 1 1 


3095 


7R7CTP9 145 


8068 


144 


1128 


21 12 


3096 


7X7PTP9 146 


8069 
0UU7 


145 


1129 


2113 


3097 


787PTP9 147 


8070 


146 


1130 


21 14 


3098 


7R7CTP9 148 

/ O / V^XX i*tO 


8074 


147 


1131 


21 15 


3099 


7R7PTP9 149 


8076 


148 


.1132 


21 16 


3100 


7R7PTP9 1 SO 


8077 


149 


1133 


2117 


3101 


787PTP2 151 


8078 


150 


1134 


2118 


3102 


787CTP2 152 

I O I V_fXX Xf 1 Ji> 


8079 


151 


1135 


2119 

41 17 


J IVJ 


7R7CTP9 1 53 


80R7 


152 


1136 


2120 


3104 


7R7CTP9 154 


8091 


153 


1137 


2121 


3105 


7R7CTP2 155 

IOI V>XX ^ 1 J _J *-. 


8100 


154 


1138 


2122 


3106 


7R7CTP2 156 


8105 


155 


1139 


2123 


3107 


787CTP2 1 57 

tOt V^XX 4r XJf 


8106 


156 


1140 


2124 


3108 


787CTP2 158 


8108 


157 


1141 


2125 


3109 


787CIP2 159 

IOI N^XX X> XJJ 


8109 


158 


1142 


2126 


3110 


787CIP2 160 


8110 


159 


1143 


2127 


3111 


787CIP2 161 


8112 


160 


1144 


2128 


3112 


787CIP2 162 

# O / X^XX X vA> 


8116 


161 


1145 


2129 


3113 


787CIP2 163 


8118 


162 


1146 


2130 


3114 


787CIP2 164 

IOI Vii a X V 1 


8124 


163 


1147 


2131 


3115 


787C1P2 165 

IOI V^XX 1 OJ 


8125 


164 


1148 


2132 


3116 


787CIP2 166 


8127 


165 


1149 


2133 


3117 


787CIP2 167 

IOI VsXX ^> lu/ 


8132 


166 


1150 


2134 


3118 


787CTP2 168 

IOI \_rXX Xr X W 


8135 


167 


1151 


2135 


3119 

J 1 1.7 


787CIP2 169 

101 \*/Xx x* x \j s 


8137 


168 


1152 


2136 


3120 1 


787CIP2 170 


8139 


169 


1153 


2137 


3121 


787CIP2 171 


8140 


170 


1154 


2138 


3122 


787CEP2 172 


8140 


171 


1155 


2139 


3123 


787CEP2 173 


8140 


172 


1156 


2140 


3124 


787CIP2 174 J 


8141 


173 


1157 


2141 


3125 


787CIP2 175 


8147 
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1 74 

l IH 


1 1 58 

1 1 JO 


714? 


3126 


7R7PTP? 1 76 

/ O /VylJTL -I/O 


R140 

O lt7 


175 
i / j 


1 1J7 


7143 


3127 


7R7PTP? 1 77 
to/ K^ir l l / / ■ 


Rl SO 

O 1 JU 


1 76 

i to . 


1 1 60 


7144 


317R 

J 1LO 


7R7PTP? 1 7R 
t o / ^ir z l/o 


Rl 57 

O 1 J / 


1 77 
lit 


1 161 

1 1U1 


7145 
^ it j 


3129 


7R7PTP? 1 70 

lot V -LI L 1/7 


R1 61 

O 1 Ul 


17R 

I/O 


1 16? 

1 1UL 


7146 


3130 

J 1 JU 


7R7PTP? 1 R0 

/0/V*llL 1 ou 


816? 

O 1UL 


1 70 

i iy 


1 163 

1 1 W7 


7147 

LJ t / 


3131 
j i j i 


7R7PTP? 1 R 1 
to/ \~>ir l i o i 


81 65 

o / U J 


1 SO 
1 ou 


1 164 


714R 

L J. tO 


313? 
j ij& 


7R7PTP? 1 R? 

/ O / \^XX L 1 OL 


Rl 66 

O 1 UU 


181 

i O J 


1 165 
i iuj 


7140 


3133 
j i j j 


7R7P1P? 1 R3 

/O/Vsll^L lOJ 


8167 

O 1U / 


18? 

1 OL 


1 166 


7150 
L l ju 


3134 
j i j*t 


7R7PTP? 1R4 

/ O / V^JLT L 1 Ot 


R160 

0 1U7 


1 83 

1 07 


1 167 

1 1U / 


7151 


3135 
j i j j 


7R7PTP? IRS 

/ O / L lOJ 


R170 
O l / u 


1 R4 

1 Ot 


1 16R 
1 1 uo 


71 5? 
l i j l 


3136 

J 1 JU 


7R7P1P? 1R6 

/O/V^JUTL 1 OU 


R17? 

O 1 /L 


IRS 

1 O J 


1 160 

1 1U7 


7153 


3137 
j u / 


7R7PTP? 1 87 

/ O / vl i L 1 O / 


R173 

O 1 / J 


186 
1 ou 


1 1 70 


71 54 

L 1 Jt 


313R 

J 1 JO 


7R7PTP? 1 RR 

tot Kt±± L loo 


R174 


1 R7 

1 o / 


1 171 


71 55 

L 1 J J 


3130 

J 177 


7R7PTP? 1 R0 

/O/^/lJTL 1 07 


R174 
0 1 / 1 


1 RR 
1 oo 


1 1 7? 
1 1 /l 


7156 


3140 
J ltu 


7R7PTP? 101 
/o/Ksir^r iy i 


R1R? 

O 1 OL 


IRQ 


1 173 
i i / j 


7157 


3141 
j it i 


7R7PTP? 1 0? 

/ O / Ll L 1 7L 


Rl R6 

O 1 OU 


i 7u 


1 174 

I I /t 


?1 58 

X 1 JO 


314? 

J 14X 


7R7PTP? 103 

/ O / W/i 1 77 


Rl RR 

O 1 OO 


101 

171 


1 175 

1 1 / J 


7150 

^177 


3143 
j it j 


7R7PTP? 1 04 

/O/WIi 17t 


R101 

O 1 7 1 


10? 

1 7X 


1 176 
1 1 / u 


7160 

£ 1UU 


3144 
j itt 


7R7PTP? 1 OS 

/O/LiTL 17J 


810? 

Ol 7L 


103 

1 7J 


1 177 
ii// 


7161 

6 1U1 


3145 
j ltj 


7R7PTP? 106 

/O f^lTL 17U 


R103 

O 1 77 


1 04 

. 1 7t 


1 1 7R 
1 1 to 


716? 
LIDl 


3146 
J ltu 


787PTP? 1 07 
/ O / V 1JT~ iy / 


R104 ' 

0 1 7t 


105 
i y j 


I 170 

I I ty- 


7163 

L 1U7 


3147 
j It / 


7R7CTP7 10R 
/Ofvirz 170 


R10S 

O 1 7 J 


106 


1 1 R0 
1 1 oy 


7164 
L 1 On k 


314R 
J ito 


7R7PTP? 100 
ro/virz 177 


R106 

O 1 7U 


107 
i 7 / 


1 1 R1 

1 1 o 1 


7165 


3 140 

J lt7 


7R7PrP? 700 

/O/V^ITTL iUU 


8700 

OLUU 


10R 

170 


1 1 R? 


7166 

L ItJD 


31 SO 


7R7P1P? 701 


8701 

OLU 1 


100 


1 1 R3 

1 1 OJ 


7167 

LIU/ 


3151 

j i j i ■- 


7R7riP? 70? 

/ O / V-*1I^ L LV/A 


R?0? 

OLUL 


70(1 


1 1 R4 

1 1 Ot - 


716R 

L1UO 


31 5? 
j i jl 


7R7P1P? ?03 

/O fV/UL LU7 


R70S 

OLU J 


701 


1 1R5 

1 1 0 J 


7160 

L 1U7 


31 S3 
J 1 jj 


7R7rrp? ?04 

/O/V^IJL LUt 


R706 

OLUU 


202 


1 1R6 
1 1 ou 


7170 

Ll fU 


31 54 
j i jt 


7R7P1P? 70S 

/0/\-*lAL LU7 


R707 

OLU / 


703 

LU7 


11 R7 
1 1 o / 


7171 


31 SS 

j i j j 


7R7P1P? 706 


R?0R 

OLUO 


?04 


1 1 RR 
1 1 oo 


717? 
a1 /l 


31 S6 
J 1 JO 


7R7PTP? 707 
/ o / oirz zv/ / 


R700 

OLU7 


?os 


1 1 R0 

1 1 07 


7173 


31 S7 

717/ 


7R7PTP? ?0R 


R?10 

OL 1U 


7(16 


1 100 

1 1 7U 


7174 


31 SR 

7 1 JO 


7R7PTP? 700 


8?1 1 

OL 1 1 


707 
lu i 


1 101 

112/1 


7175 


31 SO 

7 1 77 


7R7r l TP? 710 

/O/V^UTl LlU 


R?l? 

Ol 1L 


70S 


1 10? 
i i7L 


•7176 


3 160 

7 1UU 


7R7PrP? 7 1 1 
/ o / v^irz l 1 1 


R71 3 

OL 17 


700 
lu7 


1 103 

1 1 77 


7177 
l i / / 


3161 

7 1 U 1 


7R7P1P? 717 

/ O / vlTL . L IL 


R?14 

OL It 


210 


1 104 

1 17t 


717R 

L 1 / O 


316? 

7 1UL 


7R7PTP? 713 

/ O / L1TL L 1 7 


R71 5 

OL 1 J 


71 1 


1 1 05 
i 17J 


7170 

X 1 / 7 


3163 

7 1U7 


7R7PTP? ?14 
/ o / v^irz Lit 


871 6 
Ol 1U 


71? 
l il 


1 106 
1 1 7U 


71R0 
— 1 ou 


3164 

7 lOt 


7R7PTP? ?1S 

/ O / VslX L L 1 J 


R717 

OL 1 / 


213 


1 107 
117/ 


71 R1 

LlOl 


316S 

7 1 U J 


7R7PTP? 717 

/Ol vlTL L 1 / 


R771 

OLL 1 


714 


1 10R 

1 1 70 


?1R? 

L lOL 


3 1 66 

7 1 UU 


7R7PTP? 718 

/ O / \^1JTL L 1 o 


R77? 

OLll 


215 


1 100 

1 177 


71 R3 

L 1 OJ 


3167 

7 1U / 


787PTP? 710 

/O/VrflTi L17 


R773 

OLL7 


216 


1700 

1LUI/ 


71R4 
L 1 ot 


316R 

7 1 UO 


7R7PTP? ??0 
/ o / urz llu 


R??4 

OLLt 


217 


1701 

l^U 1 


2185 


3160 

71U7 


7R7PTP? 771 

/ O / \^UTL LL 1 


R??S 

OLLJ 


218 


170? 


71R6 

L 1 OVJ 


3170 

7 1 / U 


7R7PTP? ??? 

/ O / V^lJTL LLL 


R??7 

OLL / 


219 


1203 


71R7 
l i o / 


3171 

7 1/1 


7R7PTP? ??3 

/ O / ^1T£ LL J 


R73? 

OL JL 


220 


1204 


7188 


317? 


7R7PTP? 774 

/ O / V^l/TL LLt 


R73S 

OLJ J 


221 


1205 


71R0 

L107 


3173 
j i / j 


7R7PTP? ??S 

/ O / L>UTL LL J 


R736 

OL JU 


222 




7100 

L 17U 


3174 

7 1 /t 


7R7PIP? ??7 
/ o / ll / 


R738 

OLJO 


223 


1207 


7191 

L171 


3 175 

7 1 / J 


7R7PIP? ??8 

/O/^JUTL LLO 


8730 

OLJ 7 


224 


1208 


710? 

L 1 7L 


3176 

7 1 / U 


7R7PTP? ??0 

fO/V^lTL LL7 


R?40 

OLtU 


225 


1709 

1^>U7 


7103 


3177 

7 1// 


787PTP? 730 

/ O / vlli L7U 


R74? 

OLtL 


776 

llu 


1710 
il iu 


7104 


317R 

7 1 / O 


7R7PTP7 731 
/ o / ^lrz_Z7 1 


R746 

OLtU 


777 
ll / 


1711 
1^11 


7105 

L 1 7 J 


31 70 
j 1 ty 


7R7PTP? ?3? 
/O/^Utl ljl 


R?S? 

OlJl 


228 


1212 


2196 


3180 


787CIP2 233 


8257 


229 


1213 


2197 


3181 


787CIP2 234 . 


8288 


230 


1214 


2198 


3182 


787CIP2 235 


8310 


231 


1215 


2199 


3183 


787CIP2_236 


8311 


232 


1216 


2200 


3184 


787CIP2_237 


8315 


233 


1217 


2201 


3185 


787CIP2_238 


8318 



200 



WO 01/57190 



PCT/USO 1/04098 



714. 


171 8 


9709 


3186 


7R7fTP? ?10 


8326 


715 


1710 


2203 


3187 


7R7PTP7 740 


8326 


716 


1770 


2204 


3188 


7R7CIP9 941 


8336 


717 


1221 


2205 


3189 


787CIP2 242 


8351 


?is 


1222 


2206 


3190 


787CIP2 243 


8364 


710 


1223 


2207 


3191 


787CIP2 244 

1 O 1 \*>XX X# X# 1 1 


8372 


A. HI/ 


1224 


2208 


3192 


787CTP7 245 


8376 


A.H 1 


1225 


2209 


3193 


787CIP2 246 


8377 


74? 


1226 - 


2210 


3194 


787CIP2 247 


8382 




1227 


2211 


3195 


787CIP2 248 


8404 


244 


1228 


2212 


3196 


787CIP7 749 


8410 


945 


1229 


2213 


3197 


787CTP2 250 


8419 


246 


1230 


2214 


3198 


787CIP2 251 


8430 


247 


1231 


2215 


3199 


787CIP2 252 


8448 


248 


1232 


2216 


3200 


787CIP2 253 


8458 


740- 


1233 


2217 


3201 


787CIP2 254 


8461 


?so 


1714 


2218 


3202 


7R7CTP9 ?55 


8466 


751 


1715 


7910 


1901 


787CTP? 956 


8468 


?S? 


1236 


2220 


3204 


787riP? ?57 


8477 


751 


1717 


7771 


1705 


7R7nP? 758 


R481 


754 


1918 


797? 


1906 


787PTP? 950 


8491 


755 


1710 


7971 


1907 


7R7C1P9 960 


R501 


756 


1740 


T11A 


3208 


7R7fTP9 761 


8513 


757 


1741 


7995 


190Q 


7R7CIP9 76? 


8514 


758 


194? 


9996 


1910 


7R7PTP? 761 


R518 


750 


1941 


9777 


191 1 


787<~ , TP9 764 


8547 




1944 


7778 ■ 


1719 


7R7PTP7 765 


R540 


961 


1745 


7970 


191 1 


7R7PTP? 766 


8549 


76? 




7710 


1914 


7S7rTP? 767 
/ o / uirz zu / 


8540 


761 


1947 


7711 


191 5 
ji i ^ 


7R7PTP? 968 


R550 

0.1.717 


764 


1948 

lino 


771? 


1916 


7R7PTP? ?60 


8601 

OUV7J 


765 


1940 


??11 


1917 

•7w& 1 I 


7R7PTP? 770 


8625 


766 


1950 


2234 


3218 


7R7rTP7 971 


8625 


767 


195 1 


7715 


1910 


7R7r , TP? 77? 


R611 


768 


1959 


??16 


1990 


7R7PTP? 771 


8648 


760 


1951 


9717 


1771 


7R7PTP? 774 


8654 


770 


1754 


2238 


3222 


7R7CTP7 975 

/Or \^Ll£. t J 


8671 


771 


1755 


2239 


3223 


7R7PTP9 ?76 


8733 


777 


1756 


??40 


1??4 


7R7CrP? 977 


8715 


771 


1757 


??41 


1975 


7R7rTP? 778 


8747 


774 


175R 


??47 


1776 


7R7rTP7 770 


8748 


775 
y. / j 


1950 


2243 


3227 


7R7PTP7 780 


8753 


276 


1260 


2244 


3228 


787CIP2 281 


8770 


277 


1261 


2245 


3229 


7R7CTP? ?8? 


8777 


278 


1969 


2246 


3230 


7R7PTP7 281 
/ o / \_>ur x. £dOJ 


8828 


279 


1263 


2247 


3231 


787CIP2 284 


8836 


280 


1264 


2248 


3232 


787CIP2 285 


8842 


281 


1265 


2249 


3233 


787CIP2 286 


8842 


282 


1266 


2250 


3234 


787CIP2 287 

lO/\*itXX** *-0 1 


8850 


283 


1267 


2251 


3235 


787CIP2 288 


8851 


284 


1968 


2252 


1916 


7R7PTP7 78Q 


8852 


285 


1269 


2253 


3237 


787CTP2 290 


8853 


286 


1970 


2254 


1718 


1 O l\~rXX ^71 


8854 


287 


1771 


2255 


1710 


7Ji7rTF > 7 797 

/ O / ^/U £> a7a 


9084 


288 


1272 


2256 


3240 


787CIP2 293 


9099 


289 


1273 


2257 


3241 


787CIP2 294 


9691 


290 


1274 


2258 


3242 


787CIP2 295 


9699 


291 


1275 


2259 


3243 


787CIP2 296 


9883 


292 


1276 


2260 


3244 


787CIP2 297 


9886 


293 


1277 


2261 


3245 


787CIP2 298 


10334 



201 



WO 01/57190 



PCT/USO 1/04098 



294 


1978 


2262 


3246 


787CTP9 70Q 


10335 


A/j 


1279 


2263 


3247 


787CTP2 300 


10336 


296 


1280 


2264 


3248 


787CIP2 301 


10338 


297 


1281 


2265 


3249 


787CIP2 302 

1 \J 1 \_r JUL ■£* ~J \JX* 


10339 


298 


1282 


2266 


3250 


787CIP2 304 


10342 


299 


1283 


2267 


3251 


787CIP2 305 


10342 


300 


1284 


2268 


3252 


787CIP2 306 

/ U / X_/JLL ib —J \J\J 


10343 


301 


1285 


2269 


3253 


787CIP2 307 


10344 


302 


1286 


2270 


3254 


787CIP2 308 


10345 


303 


1287 


2271 


3255 


787CEP2 309 


10346 


304 


1288 


2272 


3256 


787CIP2 310 


10347 


305 


1289 


2273 


3257 


787CEP2 311 


10348 


306 


1290 


2274 


3258 


787CIP2 312 


10349 


307 


1291 


2275 


3259 


787CIP2 314 


10351 


308 


1292 


2276 


3260 


787CIP2 315 


10352 


309 


1293 


2277 


3261 


787CIP2 316 


10353 


310 


1294 


2278 


3262 


787CIP2 317 


10354 


311 


1295 


2279 


3263 


787CIP2 318 


10355 


312 


1296 


2280 


3264 


787CTP9 319 


10356 


313 


1297 


2281 


3265 


787CTP2 320 


10357 


314 


1298 


2282 


3266 


787CIP2 321 


10358 


315 


1299 


2283 


3267 


787PTP9 379 


10360 


316 


1300 


2284 


3268 


787CTP7 393 


10361 


317 


1301 


2285 


3269 


787CTP9 324 


10362 


318 


1302 


2286 


3270 


787CTP9 395 


10363 


319 


1303 


2287 


3271 


787CTP7 396 


10365 


320 


UV^T 


7788 


377? 


. 787CTP7 377 


103fifi 


321 


1305 


2289 


2273 


787PTP9 398 


10367 


322 


1306 


2290 


3274 


787riP7 399 


1036Q 


323 


1 307 


7791 


3975 


787PTP7 330 


10370 


324 


1308 


99Q9 


■JZ. / V/ 


787PTP9 331 


10371 


325 


1309 


2293 


3277 


7R7PTP9 332 


10372 


326 


1310 


2294 


3278 


787PTP9 333 

. / O / V-/JLX Z« J J J 


10373 


327 


1311 


2295 


3979 


7R7PTP9 334 

/ O / ^ . 1 I X> JJ*t 


10375 


328 


1312 


2296 


3280 


787PTP9 335 


10377 


329 


nn 

l J X J 


7997 


3781 


787PTP9 336 


1037Q 


330 


1314 


2298 


3282 


787PTP7 337 


10381 

IV/ J O 1 


331 


1315 


2799 


3283 


787rn>7 338 


10389 

1 V/ J ox 


332 


1316 


2300 


3284 


787PTP7 339 


10383 


333 




7301 


3985 


7R7CTP? 340 


10384 

1 V/ J OH . 


334 


1318 


2302 


3286 


7R7CTP9 341 


10385 


335 


1319 


2303 


3287 


787PTP9 342 


10386 


336 


1320 


2304 


3288 


787CIP2 343 


10387 


337 


1321 


2305 ■ 


3289 


787CIP2 346 

/ U / VsJUL A> 


10391 


338 


1322 


2306 


3290 


787CIP2 348 


10393 


339 


1323 


2307 


3291 


787CIP2 349 


10394 


340 


1324 


2308 


3292 


787CIP2 350 


10395 


341 


1325 


2309 


3293 


787CIP2 351 


10396 


342 


1326 


2310 


3294 


787CIP2 352 


10397 


343 


1327 


2311 


3295 


787CIP2 353 


10399 


344 


1328 


2312 


3296 


787CIP2 354 


10400 


345 


1329 


2313 


3297 


787PTP9 355 


10401 


346 


1330 


2314 


3798 

JX7 0 


787PTP7 357 

/ O / w JUL X> JJ / 


10403 


347 


1331 


2315 


3999 


787PTP7 358 


10404 


348 


1332 


2316 


3300 


787CIP2 359 


10407 


349 


1333 


2317 


3301 


787CIP2 360 


10408 


350 


1334 


2318 


3302 


787CIP2 361 


10409 


351 


1335 


2319 


3303 


787CLP2 362 


10410 


352 


1336 


2320 


3304 


787CIP2B 1 


44 


353 


1337 


2321 


3305 


787CLP2B 2 


50 



202 



WO 01/57190 



PCT/USO 1/04098 



3S4 


1 338 

X J JO 


2322 


3306 


7R7PTP7R 3 


93 


jj j 


1 330 

1JJ7 


2323 


3307 


787PTP7R 4 


224 


3S6 


1340 


2324 


3308 


7R7PIP7R 5 

/Of \^XX 4tO J 


318 


3^7 


1341 


2325 


3309 


787P1P7R 6 


318 


3^8 

JJO 


1342 


2326 


3310 


7R7P1P7R 7 


795 


3SO 

jjy 


1343 


2327 


331 1 


7R7PTP7R 8 


857 


360 


1344 


2328 


3312 


787riP?R 9 


924 


361 


1345 


2329 


3313 


787PI7>9R 10 


944 




1346 


2330 


3314 


787PTP9R 1 1 


944 


363 


1347 


2331 


3315 


7R7PTP2R 12 


967, 


JOT 


1348 


2332 




787PTP9R 13 


1055 


365 

JUJ 


1349 


2333 


3317 


787CIP2B 14 


1091 


366 


1350 


2334 


3318 


7R7CIP2B 15 


1225 


367 


1351 


2335 


3319 


787CIP2B 16 


1257 


368 


1352 


2336 


3320 


787CIP2B 17 


1289 


369 


1353 


2337 


3321 


787CIP2B 18 


1292 


370 


1354 


2338 


3322 


787CIP2B 19 


1455 


371 


1355 


2339 


3323 


787CIP2B 20 


1488 


37? 

J 1 £• 


1356 


2340 


3324 


787PIP2B 21 


1666 


373 
J / J 


1 3S7 
±jj i 


?341 

X-J*T X 


33?S 


7R7P1P9R 9? 


1811 


VIA 

J 1 H 


13SR 

1JJO 


2342 


33?6 


787fTP9R ?3 


1885 


37S 
j i j 


ljjy 


2343 


33?7 

JJ4. 1 


7R7PJP9R 24 


191 1 

1711 


376 


1360 


7344 


3378 


787PTP7R ?S 

/0/\_*XX^XJ ^-J 


193S 

17JJ 


377 

j t I . 


1361 

1JU1 


734S 
^jtj 


33?0 


787PIP9R 96 


1971 


378 
j / o 


1 36? 


2346 


3330 


787PTP9R 97 


1080 


J / y 


1363 

1JUJ 


?347 

j*t / 


3331 
j j j t 


787P1P9R 98 

/O/^Xx^D Z.O 


9041 


380 


1364 


?348 


333? 


787PTP9R 90 


9178 
^ x / o 


381 
Jul 


136^ 

1 JUJ 


?340 


3333 
J J J J 


787PTP9R 30 

/ O / \jXx -£X7 JU 


9937 


38? 

JOX 


1 366 


?3S0 


3334 

J JJH 


787P1P9R 31 
1 O 1 v>ix XXJ j X 


9970 
/ j' 


383 

JOJ 


1367 

1 JU / 


?3S1 

Z.JJ 1 


333S 
j j j j 


787PTP9R 39 


9338 

£*JJO 


384 
Jon 


136R 

1JUO 


73^9 
&JJ£ 


3336 

J J JU 


7R7PIP9R 33 

/ O / V^Xx JJ 


93^1 

^ J J X 


38S 

JOJ 


1 360 


?3'!3 


3337 
jjj / 


787PTP9R 34 


9401 


386 

JOO 


1370 
x j / \j 


?3S4 

L. J J*T 


3338 

J J JO 


787PTP7R 3<i 

/O/V^XxXJJ JJ 


9531 

^•JJ X 


387 

JO / 


1371 
xj / i 


?3SS 


3330 

JJJ7 


787PTP9R 36 


2584 


388 


1372 


2356 


3340 


787PTP9R 37 


2608 


389 
joy 


1373 


2357 


3341 
jjt i 


787PTP2R 38 


2655 


300 

JJV 


1374 

XJ /*T 


?3S8 

Z.JJO 


334? 




96S6 


391 


1375 


2359 


3343- 


787CIP2B 40 


2866 


392 


1376 


2360 


3344 


787CIP2B 41 


3015 


393 


1377 


2361 


3345 


787CIP2B 42 


3015 


394 


1378 


2362 


3346 


787PTP9R 43 


3043 


395 


1379 


2363 


3347 


787CIP2B 44 


3986 


396 


1380 


2364 


3348 


787CIP2B 45 


4647 


397 


1381 


2365 


3349 


787CIP2B 46 


4659 


398 


1382 


2366 


3350 


7.87CIP2B 47 


5032 


399 


1383 


2367 


3351 


787CIP2B 48 


5244 


400 


1384 


2368 


3352 


787CIP2B 49 


5268 


401 


1385 


2369' 


3353 


787CIP2B 50 


5281 


402 


1386 


2370 


3354 


787CEP2B 51 


5282 


403 


1387 ". 


2371 


3355 


787CIP2B 52 


6147 


404 


1388 


2372 


3356 
jjj\j 


787CIP2B 53 


6178 


405 


1389 


2373 


3357 


787CIP2B 54 


6184 


406 


1390 


2374 


3358 

JJJO 


787CIP2B 55 


6187 


407 


1391 


2375 


33S9 

JJJ7 


787CIP2B 56 


6190 


408 


1392 


2376 


3360 


787CIP2B_57 


6191 


409 


1393 


2377 


3361 


787CIP2B 58 


6194 


410 


1394 


2378 


3362 


787CIP2B 59 


6196 


411 


1395 


2379 


3363 


787CBP2B_60 


6201 


412 


1396 


2380 


3364 


787CIP2B_61 


6208 


413 


1397 


2381 


3365 


787CIP2B 62 


6214 



203 



WO 01/57190 



PCT/USO 1/04098 



414 


13QR 

1J70 


2382 


3366 


7R7PIP9R 63 


6217 


4.15 


1399 

1J77 


2383 


3367 


787PTP9R 64 


6220 


416 


1400 


2384 


3368 


7R7PTP9R 65 


6221 


417 


1401 


2385 


3369 


7R7CTP9R 66 


6222 


418 


1402 


2386 


3370 


787CIP2R 67 


6223 


419 


1403 


2387 


3371 


787CIP2R 68 


6223 


420 


1404 


2388 


3372 


7R7CTP2B 69 

/Of VII U7 


6226 


421 


1405 


2389 


3373 


787CIP2B 70 


6227 


422 


1406 


2390 


3374 


787CIP2B 71 


6229 


423 


1407 


2391 


3375 


787CIP2B 72 


6248 


424 


1408 


2392 


3376 


787CIP2B 73 


6260 


425 


1409 J 


2393 


3377 


787CIP2B 74 


6264 


426 


1410 


2394 


3378 


787CIP2B 75 


6269 


427 


1411 


2395 


3379 


787CIP2B 76 


6269 


428 


1412 


2396 


3380 


787CIP2B 77 


6275 


429 


1413 


2397 


3381 


7R7CTP9R 78 


6276 


430 


1414 


2398 


3382 


7R7CTP9R 79 


6280 


431 


1415 


2399 


3383 


7R7C7P9R 80 


5287 


432 


1416 


2400 


3384 


787CIP2B 81 

/VI £.kJ O 1 


6290 




1417 


9401 


3385 


7R7CIP9R 8? 


6293 


434 


1418 


2402 


3386 


787CTP9R 83 


6305 


435 


1419 


2403 


3387 

J JO 1 


7R7CTP9R 84 

/Of \sXl • 


6308 


416 


1490 


9404 


3388 


7R7PTP9R 85 


6309 


437 


1421 


9405 


JJ07 


7R7C1P7R 86 


6319 


438 


1422 


2406 


JJ7U 


787CTP9R 87 


6314 


439 


1423 


2407 


3391 

Jjy I 


7R7CTP9R 88 


6316 


440 


1424 


2408 


3392 


787CIP2B 89 


6336 


441 


1425 


2409 


3393 


787CIP7B 90 

/VI \_/ZJ 7v 


6341 


442 


1426 


2410 


3394 


7R7CTP9R 91 


6343 


443 


1427 


241 1 


3395 


787CTP9R 92 


6346 


444 


1428 


2412 


3396 

JJ7U 


'7R7CIP2R 93 


6357 


445 


1429 


2413 


3397 


787CTP9R 94 


6359 


446 


1430 


9414 


3398 

JJ70 


7R7PIP9R 95 


6367 


447 


1431 


2415 


3399 

JJ77 


787CTP9R 96 


6383 


448 


1432 


2416 


3400 


787CTP2R 07 


6385 


449 


1433 


2417 


3401 


787CTP9R 98 


6396 


450 


1434 


2418 


3402 


7R7rTP9R 99 


6396 


451 


1435 


2419 


3403 


7R7CTP9R 100 


6403 


452 


1436 


2420 


3404 


787CTP9R 101 


6405 


453 


1437 


2421 


3405 


787CIP2B 102 


6414 


454 


1438 


2422 


3406 


7R7CTP2R 103 


6418 


455 


1439 


2423 


3407 


787CIP2B 104 


6422 


456 


1440 


2424 


3408 


787CIP2B 105 


6425 


457 


1441 


2425 


3409 


787CIP2B 106 


6436 


458 


1442 


2426 


3410 


787CIP2B 107 


6471 


459 


1443 


2427 


3411 


787CIP2B 108 


6474 


460 


1444 


2428 


3412 


787CEP2B 109 


6482 


461 


1445 


2429 


3413 


787CIP2B 110 


6504 


462 


1446 


2430 


3414 


787CIP2B 111 

1 V 1 VJLl fmif -111 


6510 


463 


1447 


2431 


3415 


787CIP2B 112 


6515 


464 


1448 


2432 


3416 


787CIP2B 113 


6529 


465 


1449 


2433 


3417 


787CIP2B 114 


6535 


466 


1450 


2434 


3418 


787CIP2B 115 


6536 


467 


1451 


2435 


3419 


787CIP2B 116 


6536 


468 


1452 


2436 


3420 


787CIP2B_117 


6541 


469 


1453 


2437 


3421 . 


787CIP2B_118 


6542 


470 


1454 


2438 


3422 


787CIP2B_119 


6547 


471 


1455 


2439 


3423 


787CIP2B_120 


6548 


472 


1456 


2440 


3424 


787CIP2B_121 


6552 


473 


1457 


2441 


3425 


787CIP2B 122 


6552 



204 



WO 01/57190 



PCTYUSO 1/04098 



474 


1458 


2442 


3426 


787CIP2B 123 


6555 


475 


1459 


2443 


3427 


787CIP2B 124 


6560 


476 


1460 


2444 


3428 


787CIP2B 125 

1 KJ I wJLl X 9 L £*mJ 


6566 


477 


1461 


2445 


3429 


787CIP2B 126 


6576 


478 


1462 


2446, 


3430 


787CIP2B 127 


6584 


479 


1463 


2447 


3431 


787CIP2B 128 


6588 


480 


1464 


2448 


3432 


787CIP2B 129 


6589 


481 


1465 


2449 


3433 


787CEP2B 130 


6590 


482 


1466 


2450 


3434 


787CEP2B 131 


6597 


483 


1467 


2451 


3435 


787CIP2B 132 


6600 


484 


1468 


2452 


3436 


787CIP2B 133 


6602 


485 


1469 


2453 


3437 


787CIP2B 134 


6604 


486 


1470 


2454 


3438 


787CEP2B 135 


6605 


487 


1471 


2455 


3439 


787CIP2B 136 


6608 


488 


1472 


2456 


3440 


787CIP2B 137 


6610 


489 


1473 


2457 


3441 


787CIP2B 138 


6614 


490 


1474 


2458 


3442 


787CIP2B 139 


6623 


491 


1475 


2459 


3443 


787CIP2B 140 


6629 


492 


1476 


2460 


3444 


787CIP2B 141 


6631 


493 


1477 


2461 


3445 


787CIP2B 142 

t KJ § \^AJL. fit 9 L 1 


6631 


494 


1478 


2462 


3446 


787CEP2B 143 


6631 


495 


1479 


2463 


3447 


787CEP2B 144 

I KJ 1 tmlmJ 111 


6632 


496 


1480 


2464 


3448 


787CIP2B 145 


6633 


497 


1481 


2465 


3449 


787CIP2B 146 

/ KJ 1 \^JLA i~rl W A Tv 


6634 


498 


1482 


2466 


3450 


787CEP2B 147 

1 KJ J \^/AX £mAJ 


6635 


499 


1483 


2467 


3451 


787CIP2B 148 


6639 


500 


1484 


2468 


3452 


787CLP2B 149 


6649 


501 


1485 


2469 


3453 


787CIP2B 150 


6651 


502 


1486 


2470 


3454 


787CIP2B 151 


6655 


503 


1487 


2471 


3455 


787CIP2B 152 


6658 


504 


1488 


2472 


3456 


787CIP2B 153 


6667 


505 


1489 


2473 


3457 ' 


787CIP2B 154 


6672 


506 


1490 


2474 


3458 


787CIP2B 155 


6682 


507 


1491 


2475 


3459 


787CIP2B 156 

1 KJ 1 Vli A-J-J A .J \J 


6683 


508 


1492 


2476 


3460 


787CIP2B 157 


6687 


509 


1493 


2477 


3461 


787CIP2B 158 

1 KJ 1 ' 11 trMmJ A mJ KJ 


6687 


510 


1494 


2478 


3462 


787CIP2B 159 


6688 


511 


1495 


2479 


3463 


787CIP2B 160 

t KJ t Vil *il r A V V 


6696 


512 


1496 


2480 


3464 


787CD?'>B 161 

I KJ t wJU +*J-J 1 \J 1 


6701 


513 


1497 


2481 


3465 


787CIP2B 162 

i KJ t V-' X-X. ii i i I 


6707 


514 


1498 


2482 


3466 


787CIP2B 163 

IK}/ \^AA * 1 1 J A \J~J 


6712 


515 


1499 


2483 


3467 


787CIP2B 164 


6714 


516 


1500 


2484 


3468 


787CIP2B 165 


6720 


517 


1501 


2485 


3469 


787CIP2B 166 


6721 


518 


1502 


2486 


3470 


787CIP2B 167 


6722 


519 


1503 


2487 


3471 


787CIP2B 168 


6736 


520 


1504 


2488 


3472 


787CIP2B 169 


6740 


521 


1505 


2489 


3473 


787CIP2B 170 ^ 


6740 


522 


1506 


2490 


3474 


787CIP2B 171 


6760 


523 


1507 


2491 


3475 


787CIP2B 172 


6775 


524 


1508 


2492 ' 


3476 


787CIP2B 173 


6784 


525 


1509 


2493 


3477 


787CIP2B 174 


6793 


526 


1510 


2494 


3478 


787CIP2B 175 


6795 


527 


151 1 


2495 


3479 


787CIP2B 176 


6796 


528 


1512 


2496 


3480 


787CIP2B_177 


6807 


529 


1513 


2497 


3481 


787CJT2B 178 


6808 


530 


1514 


2498 


3482 


787CEP2B 179 


6810 


531 


1515 


2499 


3483 . 


787CIP2B 180 


6815 


532 


1516 


2500 


3484 1 


787CIP2B 181 


6819 


533 


1517 


2501 


3485 


787CIP2B 182 


6821 



205 



WO 01/57190 



PCTAJSO 1/04098 



534 


1518 


2502 


3486 


787CTP2R 1 fn 


6827 


535 


1519 


2503 


3487 


787CIP2B 184 


6829 


536 


1520 


2504 


3488 


787CIP2B 185 

1 \J i f X XJJ 


6830 


537 


1521 


2505 


3489 


787CIP2B 186 


6835 


538 


1522 


2506 


3490 


787CIP2B 187 

I \J 1 \^XX Si' Mm* X U / 


6848 


539 


1523 


2507 


3491 


787CIP2B 188 


6849 


540 


1524 


2508 


3492 


787CIP2B 189 


6851 


541 


1525 


2509 


3493 


787CIP2B 190 


6851 


542 


1526 


2510 


3494 


787CIP2B 191 


6863 


543 


1527 


251 1 


3495 


787CIP2B 192 


6869 


544 


1528 


2512 


3496 


787CDP2B 193 


6874 


545 


1529 


2513 


3497 


787CIP2B 194 


6887 


546 


1530 


2514 


3498 


787CIP2B 195 

1 \J 1 \SXX t* 1 1 X ^ «_/ 


6890 


547 


1531 


2515 


3499 


787CEP2B 196 


6894 


548 


1532 


2516 


3500 


787CIP2B 197 

1 SJ 1 \~rXX LSI 


6899 


549 


1533 


2517 


3501 


787CIP2B 198 

1 KJ 1 VIA 17U 


6900 


550 


1534 


2518 


3502 


787CIP2B 199 

1 KJ I Wll £*XJ X S 


6903 


551 


1535 


2519 


3503 


787CEP2B 200 


6910 


552 


1536 


2520 


3504 


787CIP2B 201 


6913 


553 


1537 


2521 


3505 


787CIP2B 202 


6918 


554 


1538 


2522 


3506 


787CIP2B 203 

1 SJ 1 wll AiJUf £*\JtJ 


6923 


555 


1539 


2523 


3507 


787CIP2B 204 


6926 


556 


1540 


2524 


3508 


787CIP2B 205 


6929 


557 


1541 


2525 


3509 


787CIP2B 206 

1 SJ 1 \»>XX £*U £t\JSJ 


6929 


558 


1542 


2526 


3510 


787CIP2B 207 

I SJ 1 w XX A<J-J £t\J 1 


6932 


559 


1543 


2527 


351 1 


787CIP2B 208 

1 KJ 1 \_/XX 4*XJ> £*\J\J 


6941 


560 


1544 


2528 


3512 


787CIP2B 209 


6951 


561 


1545 


2529 


3513 


787CIP2B 210 

1 SJ 1 V_^XX J.J > ^ iU 


6954 


562 


1546 


2530 


3514 


787CIP2B 211 

1 KJ I VII £tU 4, X X 


6954 


563 


1547 


2531 


3515 


787CIP2B 212 


6956 


564 


1548 


2532 


3516 


787CIP2B 213 

1 SJ 1 Vv'JLL iiXJ X *J 


6957 


565 


1549 


2533 


3517 


787CFP2B 214 


6960 


566 


1550 


2534 


3518 


787CIP2B 215 


6966 


567 


1551 


2535 


3519 


787CIP2B 216 

1 KJ J "wXX. £•! t 4m XSJ 


6968 


568 


1552 


2536 


3520 


787CIP2B 217 

t \J t VU £*X-J J* X 1 


6969 


569 


1553 


2537 


3521 


787CIF?B 218 

1 SJ 1 \*>XX ~*XJ AilU 


6970 


570 


1554 


2538 


3522 


787CIP2B 219 


6971 


571 


1555 


2539 


3523 


787CIP2B 220 

1 SJ I VXX f i,l ^ ^iaV 


6989 


572 


1556 


2540 


3524 


787riP2R 221 


6990 


573 


1557 


2541 


3525 


787riP2R 223 


6996 


574 


1558 


2542 


3526 


787CIP2B 224 


6997 


575 


1559 


2543 


3527 


787CIP2B 225 

1 SJ 1 U>ii *»J J ^A-/ 


7009 


576 


1560 


2544 


3528 


787CIP2B 226 

1 SJ 1 WXX £-JJ 


7016 


577 


1561 


2545 


3529 


787CIP2B 227 

I SJ i wXL f ' 1 i> 1 


7023 


578 


1562 


2546 


3530 


787CIP2B 228 


7023 


579 


1563 


2547 


3531 


787CEP2B 229 


7035 


580 


1564 


2548 


3532 


787CEP2B 230 


7038 


581 


1565 


2549 


3533 


787CIP2B 231 

9 SJ § \^XX St 1 / X 


7039 


582 


1566 


2550 


3534 


787CIP2B 232 


7040 


583 


1567 


2551 


3535 


787CIP2B 233 

1 SJ I \sXX frl.t A> J J 


7041 


584 


1568 


2552 


3536 


787CIP2B 234 


7044 


585 


1569 


2553 


3537 


787CIP2B 235 


7059 


586 


1570 


2554 


3538 


787CDP2B 236 

1 XJ 1 \j>XX 4*XJ £*^\J 


7060 


587 


1571 


2555 


3539 


787CIP2B 237 


7063 


588 


1572 


2556 


3540 


787CIP2B 238 


7067 


589 


1573 


2557 


3541 


787CIP2B_239 


7070 


590 


1574 


2558 


3542 


L 787CIP2B_240 


7071 


591 


1575 


2559 


3543 


787CIP2B_241 


7079 


592 


1576 


2560 


3544 


787CEP2B 242 


7085 


593 


1577 


2561 


3545 


787CIP2B 243 


7148 



206 



WO 01/57190 



PCT/USO 1/04098 



S94 


1578 


2562 


3546 


7R7PTP9R 944 

/ O / ^lr ZO ZHt 


1 1 jO 


595 


1579 


2563 


3547 


7R7PTP9R 945 

' O / *^ll — D jt'tj 


1 1 DO 


~j y\j 


1580 


2564 


3548 


7R7PTP9R 946 


7171 


J// 


1581 


2565 




7R7PTP9R 94R 




598 


1582 


2566 


3550 


7R7PTP9R 940 




599 


1583 


2567 


3551 


7R7PTP9R 95ft 
/ o / i r zd zju 


7^ OR 


600 


1584 


2568 


3552 


7R7P1P9R 951 




601 


1585 


2569 


1551 
j j j j 


7R7PTP9R 959 


7^47 


602 


1586 


2570 


3554 


7R7PTP9R 951 
/o/^jlxzij zjj 




603 


1587 


2571 


3555 


7R7PTP9R 954 




604 


1588 


2572 


1556 

j j jvj 


7R7PTP9R 955 

' 0 / V^lX Z-i_> ZJJ 


741 9 
/*f 1Z 


605 


1589 


2573 


3557 
j jj i 


7R7PTP9R 956 


741 9 


606 


1590 


2574 


J J JO 


7R7CTP9R 957 
/o/V'irijj zj / 


74"^ 


607 


2591 


2575 


1559 

J J J 7 


7R7PTP9R 95R 


741 ft 


608 


1592 


2576 


1560 


7R7PTP9R 959 


74 S4 


609 


1593 


2577 


1561 


7R7PTP9R 960 


747 


610 


1594 


2578 


1569 

J JUZ 


7R7PTP9R 961 


7SQR 


611 


1595 


2579 


J JU J 


7R7PTP9R 969 


/o iy 


612 


1596 


2580 


1564 
J jut 


7R7PIP9R 961 

/ O / V_*li ZJD zuj 


7fi44 


613 


1597 


95R1 


1565 


7R7PTP9R 964 




614 


1598 


2582 


1566 


7R7PTP9R 765 

/ O / V^l_I Z-XJ lOJ 


/0J7 


615 


1 599 


95R1 


1567 
j JO 1 


7R7PTP9R 966 
/ o / ^irZD zoo 


/OOl 


616 


1600 


9584 

ZJOt 


1568 


7R7PTP9R 967 




fin 


1 V7V1 


95R5 

ZJO J 


1560 

JJ07 


7R7PTP9R 96R 
/o/^JLrzJD zoo 


/OoO 


618 


160? 


95R6 


1570 
j J / v 


7R7PTP9R 9AQ 
/o/LIrZlj Z07 


/OoO 


619 


1603 


95R7 
zjo / 


1571 
j j / 1 


7S7PTP9R 97fl 
/o/LirzD Z/U 




620 


1604 


9588 


1579 

J J /Z 


7R7PTP9R 971 
/ o / ^ix ZJ3 z / 1 


Ivy 1 


621 


1 VIUJ 


95RQ 

Z JO? 


1571 


7R7PTP9R 979 
/ o / \slr ZX5 Z / Z 


mil 
i fjj 


622 


1606 


9 son 


1574 


7R7PTP9R 971 
/o/l_/jLrZI5 Z/j 


I fj £ t 


623 


1607 


9591 


1575 
j j / j 


7R7PTP9R 974 
/o/v^JLrzI> Z/H 


11 AA 


624 


1UVO 


9509 


1576 


7R7PTP9R 975 
/o/LlTiJ3 Z/J 


/ fjx 


625 


1609 


9 SO'? 


1577 


7R7PTP9R 97/! 
/ o / l_*Ur ZD Z / O 


97^A 
/ I DO 


626 


1610 


9594 


157R 
J J / o 


7R7PTP9R 977 


77/^1 
/ lOl 


627 


161 1 


9505 


1570 

JJ (7 


7S7PTP9R 97R 
/o/ KsLi ZJD Z / O 


77 A 1 
/ /Ol 


628 


1612 


9506 


15Rft 


7R7PTP9R 970 
/ o / v_*lrZD z / y 


777A 
/ / /O 


629 


1613 


9597 


1SR1 

J JO 1 


7R7PTP9R 9R0 

/O/OITZD ZOU 


77RT 


630 


1614 


959R 

Z J J^O 


15R9 


7R7PTP9R 9R1 
/o/v^Lrzx5 zol 


/oUU 


631 


1615 

1 U 1 J 


9509 
^jyy 


3 SRI 


7R7PTP7R 9R9 
/o/^lrZU ZoZ 


/OUU 


632 


1616 




1SR4 

J J OH 


7R7PTP9R 9R1 
/o/l^lrZJj Zoj 


/ o\JL 


633 


1617 


9601 


15RS 

JJOJ 


7R7PTP9R 9R4 
/o/^irZJD Zof 


781 1 
/oil 


634 


1618 


2602 


15R6 


7R7PTP9R 9R5 
/O/wlrZlj ZOJ 


7ft 1 7 
foil 


635 


1619 


2603 


15R7 

JJOJ 


7R7PTP9R 9Rfi 
/o/x-firzo zoo 


7R91 


636 


1620 


2604 


15RR 

J JOO 


7R7PTP7R 9R7 

/ 0 / V^lXZO zo / 


7R99 


637 


1621 


2605 


15R0 

JJ07 


7R7PTP9R 9RR 
/OfWirzD zoo 


7R41 


638 


1622 


2606 


JJTv 


7R7PTP9R 9R0 
/o/\^xjrzij zo7 


7R47 

/ On / 


639 


1623 


2607 


3591 

JJ71 


787PTP9R 90ft 


7RR0 


640 


1624 


2608 


1599 

JJ7£ 


7R7PTP9R 901 


7Qin 

/7 J V 


641 


1625 


2609 


1591 

JJ7J 


7R7PTP9R 901 




642 


1626 


2610 


1594 

JJ7t 


787PTP9R 904 

/ O / U1TAD Z Jf*r 


704^ 


643 


1627 


2611 


1595 

JJ7J 


787PTP9R 905 

/O/VITZD Z7J 


704R 


644 


1628 


2612 


3596 


787PTP9R 90fi 


7061 

/70J 


645 


1629 


2613 


1597 

J J7 / 


7R7PTP9R 907 
/ o / ^yiX ZD z ? / 


70R4 


646 


1630 




150R 


7R7PTP9R 90R 
/ o / Oirzjj zyo 




647 


1631 

1 UJ X 




1500 

JJ77 


7R7PTP9R 900 
/o/^irZD zyy 


Rftl 4 


648 


1632 


2616. 


3600 


787CIP2B 301 


8029' 


649 


1633 


2617 


3601 


787CIP2B 302 


8043 


650 


1634 


2618 


3602 


787CIP2B 303 


8164 


651 


1635 


2619 


3603 


787CIP2B 304 


8175 


652 


1636 


2620 


3604 


787CIP2B 305 . 


8250 


653 


1637 


2621 


3605 


787CIP2B 306 


8253 



207 



WO 01/57190 



PCT/US01/04098 



654 


1638 


2622 


3606 


7R7CTP2R 307 


R255 


655 


1639 


2623 


3607 


7S7PIP7R 30R 


R25R 


656 


.1640 


2624 


3608 


7R7PTP2R 300 

/ O 1 V-^i-J jU7 


R270 


657 


1641 


2625 


3609 


787CIP2R 310 


8271 


658 


1642 


2626 


3610 


787CIP2R 3 1 1 


8272 


659 


1643 


2627 


3611 


787CIP2B 312 


8279 


660 


1644 


2628 


3612 


787CIP2B 313 

/ v> i y~sXx * » * j xj 


8284 


661 


1645 


2629 


3613 


787CIP2B 314 


8285 


662 


1646 


2630 


3614 


787CIP2B 315 


8304 


663 


1647 


2631 


3615 


787CIP2R 316 

/ O / AtXJ J1U 


8309 


664 


1648 


2632 


3616 


787CIP2B 317 

IOI V->XJL Jit 


8320 


665 


1649 


2633 


3617 


787CIP2B 318 


8331 


666 


1650 


2634 


3618 


787CIP2B 319 


8332 


667 


1651 


2635 


3619 


787CIP2B 320 

/VI \^X.X ^ - 1 1 J ibV 


8332 


668 


1652 


2636 


3620 


7R7fTP7R 371 


R335 


669 


1653 


2637 


3621 


787rTP2R 3'?'? 


R337 


670 


1654 


2638 


3622 


787CIP2B 323 

1 V / Vll ✓ 1 » J^ J 


8353 


671 


1655 


2639 


3623 


7R7CTP2R 324 


R355 


672 


1656 


2640 


3624 


787CIP2B 325 

IV/ JA>J 


8358 


673 


1657 


2641 


3625 


7R7CTP2R 326 

IOI V-^JLi ZU J ZVS 


8361 


674 


1658 


2642 


3626 


7R7CTP2R 327 

IOI v-'Al , JZ> / 


8369 


675 


1659 


2643 


3627 


7R7(~TP2R 328 


R3R5 


676 


1660 


2644 _ 


3628 


787CTP2B 329 

1 V 1 \mfJLX 4tXj JA>7 


8397 


677 


1661 


2645 


3629 


7R7PTP2R 33ft 
tot ^irZiO jju 


R414 


678 


1662 


2646 


3630 


7R7(~'TP2R 331 

IOI \-rLx J J 2 


R431 


679 


1663 


2647 


3631 


7R7PTP9R 


R433 


680 


1664 


2648 


3632 


/ o / v_xi_r z.Lj jjj 


Q/l/l/t 
O'l'l 1 


681 


1665 


2649 


3633 


/ 0 / Vli ZD Jjt 


R446 

QM t U 


682 


1666 


2650 


3634 




040U 


683 


1667 


2651 


3635 


7R7PIP9R 336 


R47R 


684 


1668 


2652 


3636 


7R7PTP9R 337 


R400 


685 


1669 


2653 


3637 


7R7PTP9R 33R 

/ O / JjO 


OJvJ 


686 


1670 


2654 


3638 


7R7PTP7R 33Q 

1 O f Wli --.JD JJ/ 


8523 


687 


1671 


2655 


3639 


7R7CTP2R 340 


8530 


688 


1672 


2656 


3640 


7R7CTP2R 341 

IOI \^>lx £*xJ Jt 1 


R533 


689 


1673 


2657 


3641 


787CIP2B 342 

IOI \^U. £*Xm* JT^tl 


8534 


690 


1674 


2658 


3642 


787CIP2B 343 


8536 


691 


1675 


2659 


3643 


787rrP2B 344 

JO/ V_<Ai ZU J77 


8537 


692 


1676 


2660 


3644 


7R7CTP2R 345 

tot \slx ^.±J J^J 


R543 


693 


1677 


2661 


3645 


7R7CIP2R 346 


RS46 


694 


1678 


2662 


3646 


7R7PTP2R 347 


R553 


695 


1679 


2663 


3647 


7R7fTP2R 34R 


R556 


696 


1680 


2664 


3648 


787rTP2R 349 

1 O 1 KsU. £mLJ Jt7 


R561 


697 


1681 


2665 


3649 


787CIP2B 350 


8562 


698 


1682 


2666 


3650 


7R7CTP2R 351 

tOt \sxX. J J 1 


8569 

OJU7 


699 


1683 


2667 


3651 


7R7CTP2R 352 

tOt \~s±l £.xJ J JjC 


8587 


700 


1684 


2668 


3652 


787CIP2B 353 


8597 


701 


1685 


2669 


3653 


787CIP2B 354 

fvl UJJ X>JL> J J r 


8610 


702 


1686 


2670 


3654 


787CIP2B 355 

tot V^ll JJJ 


8610 


703 


1687 


2671 


3655 


787CIP2B 356 

IV' \^X.± J J w 


8615 


704 


1688 


2672 


3656 


7R7CTP2B 357 

tot WI a>U J J I 


8622 


705 


1689 


2673 


3657 


7R7CTP2R 358 

IOI \^XX jCD jjo 


8626 


706 


1690 


2674 


3658 


7R7PTP2R 359 

IOI JJJ 




707 


1691 


2675 


3659 


7R7PTP9R "^60 


R620 


708 


1692 


2676 


3660 


787CIP2B 361 


8630 


709 


1693 


2677 


3661 


787CIP2B 362 


8632 


710 


1694 


2678 


3662 


787CIP2B 363 


S634 


711 


1695 


2679 


3663 


787CIP2B 364 


8643 


712 


1696 


2680 


3664 


787CIP2B 365 


8644 


713 


1697 


2681 


3665 


787CIP2B 366 


8645 



208 



WO 01/57190 



PCT/US01/04098 



714 


1698 


2682 


3666 


7R7PTP9R 367 


8646 


715 


1699 


2683 


3667 


787PTP9R 368 


86S7 


716 


1700 


2684 


3668 


7R7fTP?R 360 


R661 

OOO 1 


717 


1701 


2685 


3669 


7R7CTP9R 370 

'Of \_/JLl J>JJ J.I \J 


R670 

OU / V 


718 


1702 


2686 


3670 


7R7CTP9R 371 


R60? 


719 


1703 


2687 


3671 


7R7rTP9R 379 


R608 

0070 


720 


1704 


2688 


3672 


787CTP2R 373 

/Or vLT AO J 1 J 


8769 


721 


1705 


2689 


3673 


787CIP2B 374 


8768 


722 


1706 


2690 


3674 


787CEP9R 375 


8768 


723 


1707 


2691 


3675 


787CEP2B 376 


8799 


724 


1708 


2692 


3676 


787CIP2B 377 


8806 ' 


725 


1709 


2693 


3677 


787CEP2B 378 


8809 


726 


1710 


2694 


3678 


787CIP2B 379 


8814 

OO It 


727 


1711 


2695 


3679 


787PTP9R 3R0 


8899 


728 


1712 


2696 


3680 


787PTP9R 381 


RR33 

OO J J 


729 


1713 


2697 


3681 


787PTP9R 38? 


OOJJ 


730 


1714 


2698 


3682 


787PTP9R 383 


8877 


731 


1715 


2699 


3683 


787PTP9R 384 
/ o / ^ir ^*X7 j o*r 


R886 


732 


1716 


2700 




787PTP9R 38 s ! 


0003 

7UUJ 


733 


1717 


2701 




787PTP9R 386 


01 57 


734 


1718 


2702 


3686 


787PTP9R 3R7 


0171 

71 / J 


735 


1710 

l j iy 


2703 


36R7 


787PTP9R 3RR 


0901 

7ZUJ 


736 


1720 


2704 


36RR 


787PTP9R 380 


0960 


737 


1721 


2705 


JU07 , 


787PTP9R 300 




738 




9706 


3600 


7R7PTP9R 301 


0307 

7JU / 


739 


1723 


2707 


3691 


787PTP9R 30? 


0307 


740 


1724 


2708 


3692 


7S7PIP9R 303 


0319 
yj it. 


741 


1725 


2709 


jvyj 


7R7P1P9R 304 


0347 


742 


1726 


2710 


3604 


7R7PTP9R 30*1 


0370 


743 


1727 


2711 


3695 


787PTP9R 306 


0370 


744 


1728 


2712 


3696 


787PTP9R 307 
/o/^jjr^xj jy i 


03R9 


745 


1729 


9713 

a. 1 1 j 


3607 


787PIP9R 308 


OS01 

7J7 1 


746 


1730 


2714 


3608 


787PTP9R 300 
/ o / v^jut^d jyy 


06S0 


747 


1731 


2715 


3600 


787PTP9R 400 

/ O / L-ilZJ7 Tl/U 


7DJJ 


748 


1732 


2716 


3700 


787PTP9R 401 


0663 


749 


1733 


2717 


-1701 ' 

J l V Jl 


787PTP9R 4.09 


071 1 


750 


1734 


2718 


370? 


787PTP9R 403 

/ O / XJD 4UJ 


07*1 S 


751 


1735 


2719 


3703 


7R7PTP9R 404 


0766 


752 


1736 


2720 


3704 


7R7PTP9R 40 s ; 


0771 
y 1 1 v 


753 


1737 


2721 




7R7PIP9R 406 


0784 


754 


1738 


2722 


3706 


7R7PTP9R 407 


009 s ! 


755 


1739 


2723 


3707 


7R7PTP2R 40R 


0070 


756 


1740 


2724 


3708 


7R7PTP9R 400 


0007 
yyy i 


757 


1741 


2725 


3709 


787PTP9R 410 


10008 


758 


1742 


2726 


3710 


7R7C1P2B 41 1 


10010 


759 


1743 


2727 


3711 


7R7CTP2R 412 


10023 


760 


1744 


2728 


3712 


787CTP2B 413 


10043 


761 


1745 


2729 


3713 


787CIP2B 414 


1 0003 


762 


1746 


2730 


3714 


7R7PTP9R 41 5 


10179 


763 


1747 


2731 


371 5 


787PIP9R 416 


101 R4 


764 


1748 


2732 


3716 


7R7PTP9R 417 " 


1090S 


765 


1749 


2733 


3717 


7R7rTP9R 418 


10246 


766 


1750 


2734 


3718 


7R7PTP9R 410 


1090R 


767 


1751 


973 S 


371 0 


787PTP9P 1 


886 


768 


1752 


2736 


3720 


787CIP2C 2 


1028 


769 


1753 


2737 


3721 


787CIP2C_3 


1916 


770 


1754 


2738 


3722 


787CIP2C 4 


2072 


771 


1755 


2739 


3723 


787CIP2C 5 


2424 


772 


1756 


2740 


3724 


787CIP2C 6 


2474 


773 


1757 


2741 


3725 


787CIP2C 7 


2474 



209 



WO 01/57190 



PCT/USO 1/04098 



774 

1 /4 


1 7*sft 
1 (JO 


97/19 
Z /4Z 


779A 
J / zo 


/O/C/lrZC 5 


ZOO / 


77^ 
/ / J 


1 7^0 


9747 
Z /Hj 


7797 

3 1 £. I 


/o/UJLrZC y 


7AA1 
JUul 


77A 
/ IO 


1 760 


9744 


7798 
J /zo 


/o/t^lrZL. 1U 


7 1 ft? 
J 1 OZ 


111 
III 


1 761 

i /O 1 . 


974^ 
Z 1 HJ 


7790 

J / £.7 


/o./LJjrZL* 1 J 


7 1 ft? 
J loZ 


778 

I/O 


1 769 

I /OZ 


9746 

Z /*tO 


7770 

J / JU 


757^107^ 17 
/o/ULrZC JZ 


7 1 ft? 
3 1 oZ 


770 

/ 17 


1767 
1 /Oj 


9747 


777 1 
j / j 1 


/o/L-lrZL, 1j 


7 1 07 
J 1 73 


7R0 

/ OU . 


1764 

A /04 


9748 
Z /Ho 


7779 

J / JZ 


7s^7^^^>7^ , i a 
/o/CJLrzu 14 


7 1 OA 

j iyo 


7R1 


176f 

1 /Oj 


9740 

Z f*r7 


7777 

J 1 3D 


7^^7^ , lT>7^ , i < 

/o/^lirZC 1j 


7794 
jZZ4 


7R? 
/ oz 


1766 


97^0 
Z / JU 


7774 

J / JH 


7C7r"IP9P 1 A 
/o/\^ljrZv^ 10 


77?< 
jZZj 


7R7 


1767 
1 / o / 


97S1 


777^ 

3 133 


7R7r , TP9r t 1 7 
/ o /v^UrZL/ 1 / 


7774 
jZj4 


7R4 

/ 0*T 


176R 


97S9 

Z 1 JZ 


7776 

j / JO 


7R7rTP9P 1 2 
/o/Oirz^ lo 


7741 
jZ41 


7RS 


1760 


97^7 
z / jj 


7777 

J / 3 1 


7R7PTP9P 1 0 
/o/^urz^ iy 


7747 
jZ4j 


7R6 
/ ou 


1770 


97^4 

Z / 


7778 

J / JO 


7R7PTP9P 9fi 
/ o /^LrZ^__ZU 


7947 
jZ4J 


7R7 
/ o / 


1771 
i / / 1 


97^ 
z / jj 


7770 

3/37 


7R7P1P9P 91 
/of L*JxZ^ Z 1 


79^0 
jZjy 


7RR 


1779 

1 / /Z 


97^6 

4. /JO 


7740 
j /hU 


7R7PTP9P 99 
. / o / ^ir Z*— ZZ 


7979 
jZ /Z 


7R0 
/ oy 


1 777 
1 / / j 


97^7 
Z / J 1 


7741 
j /** J 


7B7PTP9P 77 
/o/drZv^ zj 


7775 
JZ /o 


7on 

I7\) 


1 774 

1 / /4 


Z / jo 


7749 
J /nZ 


7C7PTP9P 74 
/ o / l^lrZi^ Z4 


7?0£ 

jzyo 


701 


1 77^ 
1 / / J 


97^0 
Z 137 


7747 
J /*tj 


7C7PTP9P ?< 
/o/CUrZ^ Zj 


7777 
J jZ / 


70? 

I7£. 


1 116 
1 / /o 


9760 
Z / OU 


7744 
J /***f~ 


7C7P1P7P 7/C 
/o/L/irZL' ZO 


777/1 

jjj4 


707 


1 777 
1 / / / 


9761 
Z /01 


774<J 
j /nJ 


7C7PFP7P 77 

lo /L/lrZU_Z / 


7770 

jjjy 


704 


1 77R 
1 / la 


776? 
Z / 0Z 


774< 
j /HO 


7C7PTD7P 7 0 
to /UJJrZL/_Zo 


77/17 


70^ 

/73 


1 77Q 


7767 
Z / Oj 


7747 
3 m 1 


7Q7PTP7P 70 
lo /UlrZL-_zy 


7707 
JJO / 


/yo 


1 7P.fi 
J /oU 


7764 
Z I OH 


J /nO 


7C7PTP7P 7fi 

/o/UlrzC jU 


jjyz 


707 

17 1 


1 7ft 1 


776^ 
Z / 0j 


7740 


707PTP7P 7 1 


1A 1 1 

341 1 


70R 


1 7R9 
1 / oZ 


7766 
Z / OO 


J / JU 


707PTP7P 77 

/o /ClrZC_oZ 


7/177 

34Z / 


700 


1 787 

1 / O J 


z /o / 


77^1 

3/31 


7R7PTP9P 77 
/o/V^lrZVy jj 


747? 
j4jZ 


roo 


1 784 

1 f OH 


776R 
Z / Oo 


77^9 
j / JZ 


7B7P1P7P 7/1 
/5/L/lrZC j4 


7/1/11 

344 1 


R01 


178^ 

1 / Oj 


776Q 
Z /oy 


77*!7 
j / jj 


7G7PTP7P 7-Q 
/o/^irZL> jj 


7/170 

34/y 


R09 
OyZ 


1 7R6 
1 / oO 


9770 
Z / /U 


77^4 
j / DH 


7C7PTP7P 16. 
/o/Llr/L jo 


7/1 QO 

345o 


Rft7 


1 787 
I 1 o f 


-9771 
Z / / 1 


77^ 
j / JJ 


7C7PTP7P 77 

fo /UlrZC J / 


7/1 ftft 

34oo 


Rft4 
OU4 


178R 
1 /oo 


9779 

£.112. 


j / DO 


/o/L.JjrZC jo 


*3 CO 

3jj3 




1 f07 


7777 
Z/ / J. 


77^7 
3 13 I 


707PTD7P 70 

/o /LrirZLr jy 


3joU 


Rfl£ 
ouo 




9774 
Z / IH 


77^C 

J / JO 


7Q7PTP7P HA 

/S/ClrZL- 4U 


7£1 C 

3o!o 


Rft7 


1 7Q1 


777^ 
Z / / J 


77^0 


7Q7PTP7P /I 1 

/o/^lrzU 41 


7A/17 

3o4z 


RftR 
ouo 


1709 

1 17 Z 


977/? 
Z / /O 


J / OU 


7C7PTP7P Al 

/5/^lrZi_/ 4Z 


7£/1Q 

304? 


R0Q 

0\J7 


17Q7 

I 173 


7777 

£.111 


J /01 


7C7PTP7P A1 

/o/UUrZO 43 


7 A7/C 

30/0 


rio 


1 7Q4 


97752 
Z / /o 


77A9 
j /OZ 


7C7PTP7P A A 

/K/UIrzU 44 


77/17 

3 /4/ 


Oil 
Oil 


1 17 J 


9770 
Z t 17 


77/^7 
j / 0 j 


7C7PTP7P A ^ 

/6/CIrZU 4j 


701 7 

3yi / 


R19 

OIL 


1 7Q6 

L 170 


97R0 
Z / OU 


77A4 
j ZO*f 


7C7PTP7P /1£ 

/o/OlrZC 40 


/I? 1 0 

4Z15 


R I 3 


1 7Q7 
1 17 1 


?7ft T 
Z /ol 


j /0j 


757PTD7P /!7 

to /UrZL 4/ 


/I7 1 O 

4Ziy 


Rid. 

O I*T 


1 70 ft 


77fi7 
Z /oZ 


7 7£ A 
j /OO 


7C7PTP7P /1 0 

/o/Ulr'ZC 4o 


/I777 

4ZZz 


R1 S 

O 1 J 


1 700 

L 177 


97R7 
Z / oj 


77A7 ~ 
J /0 / 


787PTP7P /IQ 

/5/CJjtZL. 4y 


/1770 

4ZZz 


816 


\ 800 


97R4 
Z /oH- 


776R 
j /Oo 


7C7PTP9P <;n 

/ 6 /v^lrZL*_ju 


4??0 

4zzy 


817 

O 1 / 


1 801 

l OU 1 


97RS 

Z / OJ 


7760 
j /oy 


727PTP7P ^1 
/ 0 / UlrZU_j 1 


4?7A 
4Z3U 


818 


1809 


z / OO 


7770 
J / /v 


7C7PIP9P ^9 
/ o /CUrZ^ jZ 


4?4fi 
4Z4U 


O 1 7 


1 807 


77R7 
Z /o / 


7771 
j / / 1 


7R7PTP9P ^7 
/o/wJJrZL/ jj 


4741 
4Z41 


890 

0£,\J 


180/1 

!OU4 


97RR 
Z /oo 


7777 
j / /Z 


7C7PTP7P <A 
/0 /ClrZU 04 


4Z4y 


891 


1 80^ 

1 OUJ 


9780 

Z / 07 


7777 
3 1/3 


7Q7PTP7P ^ 

/o / 01rZv__jj 


/l?^? 
4ZjZ 




1 806 


7700 

z /yu 


111 A 
3 1 /*f 


7C7PTP7P ^6 
/5/UlrZL> JO 


/17A7 

4Z0 / ■ 


891 


1 807 

1 OU / 


9701 


777^\ 
3/13 


7C7PTP7P ^7 

/o /UlrZ\^_j / 


/1777 

4Z /Z 


824 


1 808 

1 OUO ■ 


7709 


J / /O 


7C7PTP7P ^ft 
/o/^lrZV^ Jo 


/1777 

4Z/3 


89 S 

0£.3 


1 800 


9707 

Z / 7J 


7777 
3 1 1 1 


707PTD7P 
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4305 


830 


1814 


2798 


3782 
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4306 


831 


1815 


2799 


3783 


787CIP2C_65 


4308 


832 


1816 


2800 


3784 


787CIP2C_66 


4322 


833 


1817 


2801 


3785 


787CIP2C 67 


4351 



210 



WO 01/57190 



PCT/USO 1/04098 



834 


1818 


2802 


3786 


787CIP2C 68 


43S6 


835 


1819 


2803 


3787 


787CIP2C 69 


4399 


836 


1820 


2804 


3788 


787CIP2C 70 

I KJ 1 VXX 4*\*r / \J 


4400 


837 


1821 


2805 


3789 


787CIP2C 71 


4520 


838 


1822 


2806 


3790 


787CIP2C 72 


4598 


839 


1823 


2807 


3791 


787CIP2C 73 


4599 


840 


1824 


2808 


3792 


787CIP2C 74 


4600 


841 


1825 


2809 


3793 


787CIP2C 75 


4670 


842 


1826 


2810 


3794 


787CIP2C 76 


4708 


843 


1827 


2811 


3795 


787CIP2C 77 


4734 


844 


1828 


2812 


3796 


787CEP2C 78 

i KJ J ^SXX ' / KJ 


4738 


845 


1829 


2813 


3797 


787CIP2C 79 


4749 


846 


1830 


2814 


3798 


787CIP2C 80 


4752 


847 


1831 


2815 


3799 


787CIP2C 81 


4752 


848 


1832 


2816 


3800 


787CIP2C 82 


4770 


849 


1833 


2817 • 


3801 


787CIP2C 83 


4784 


850 


1834 


2818 


3802 


787CIP2C 84 

1 KJ 1 vli *w ^— ' \J T 


4785 


851 


1835 


2819 


3803 


787CIP2C 85 


4792 


852 


1836 


2820 


3804 


787CIP?C 86 

i KJ I ^— ' \J v 


4803 


853 


1837 


2821 


3805 


787CIP?C 87 

J KJ 1 l_> J-X 4m \_f KJ / 


481 1 


854 


1838 


2822 


3806 


787CIP2C 88 

1 KJ I \_*JLA <Cr\_' KJ KJ 


4817 


855 


1839 


2823 


3807 


787CIP2C 89 

1 KJ 1 \-/XX ^>V_f KJ J/ 


4818 


856 


1840 


2824 


3808 


787CTP2C 00 




857 


1841 


2825 


3809 


787C1P2C 91 


4831 


858 


1842 


2826 


3810 


787np?r o? 


4841 


859 


1843 


2827 


3811 


787CTP2C 93 


4860 


860 


1844 


2828 


3812 


787CTP2C 94 


4876 


861 


1845 


2829 


3813 


787CIP2C 95 


4902 


862 


1846 


2830. 


3814 


787CTP2C 96 


4010 


863 


1847 


2831 


3815 
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40^1 


864 


1848 


2832 


3816 
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3817 
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17 
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870 
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2838 
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787CIP2C 104 
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871 
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2839 


3823 


787CIP2C 105 


5363 


872 


1856 


2840 


3824 


787CIP2C 106 


5364 


873 


1857 


2841 


3825 


787CEP2C 107 


5379 


874 


1858 


2842 


3826 
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I KJ 1 WXX ^rlu/ 1 V/U 


5386 


875 


1859 


2843 


3827 


787CIP2C 109 


5397 


876 


1860 


2844 


3828 
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5401 
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1861 


2845 


3829 
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1 KJ 1 1 A A 


5419 
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5452 
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5482 
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1866 


2850 
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5483 


883 
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5538 


887 
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1 Kj 1 ^«xx lAii 




888 
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2856 


3840 
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889 
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2857 


3841 


787CIP2C 123 


5559 


890 


1874 


2858 


3842 


787CIP2C 124 


5586 


891 


1875 


2859 


3843 


787CIP2C 125 


5619 


892 


1876 


2860 


3844 


787CIP2C 126 


5628 


893 


1877 


2861 


3845 


787CIP2C 127 ■ 


5640 
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804 


1878- 
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2864 


3848 


787PTP9P 130 


6094 

UI/7H 


897 


1881 
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9371 


951 


1935 
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787CIP2D_21 


9516 
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1936 


2920 
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787CIP2D_22 


9601 


953 


1937 


2921 


3905 


787CIP2D_23 


9731 
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7J*T 


1918 


2922 


3906 


1 KJ 1 V_/U7 Z,L/ 




955 


1939 


2923 


3907 


787CIP2D 25 

1 KJ 1 £*X~J mi*<J 


9769 


956 


1940 


2924 


3908 


787CEP2D 26 


9804 


957 


1941 


2925 


3909 


787CIP2D 27 


9816 


958 


1942 


2926 


3910 


787CIP2D 28 


9844 


959 


1943 .. 


2927 


3911 


787CIP2D 29 


9924 


960 


1944 


2928 


3912 


787CIP2D 30 


9936 


961 


1945 


2929 


3913 


787CEP2D 31 


10163 


962 


1946 


2930 


3914 


787CIP2D 32 


10165 
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1947 


2931 


3915 


787CIP2D 33 

t KJ f ^— ^ JL JL ,f F Mm * mJ mJ 


10165 


964 


1948 


2932 


3916 


787CIP2D 34 


10244 


965 


1949 


2933 


3917 


787CIP2D 35 


10278 
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2934 
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787CIP2E 1 


4251 
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2935 


3919 


787CIP2E 2 


5310 
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3920 


787CIP2E 3 
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5733 
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f KJ 9 1 1 r r 1 f / 
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3925 


787CIP2E 8 


7657 


974 
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3926 


787CIP2E 9 


9572 
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3927 


787CIP2F 1 


1363 


976 
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2944 


3928 


787CIP2F 2 


4303 


977 
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2945 


3929 


787CIP2F 3 


5760 


978 
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3930 


787CTP2F 4 


5766 


979 
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2947 


3931 


787CIP2F 5 


5767 


980 
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2948 


3932 


787CIP2F 6 


5767 


981 
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2949 


3933 


787C1P2F 7 


5770 


982 


1966 


2950 


3934 


787CIP2F_8 


6855 


983 


1967 


2951 


-3935 


787CIP2F 9 


10026 


984 


1968 


2952 


3936 


787CEP2F 10 


10227 



TABLE 6 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


2953 


A 


3 


324 


ISEHRJDEAS GNYLAQRLTSSFLRGLS S WKSNPLML 
CGWTDLLTLTMVQGEP*GP\KGIPG\FHTNSSYPH 
WGTVAKPPAGD*DLLPAPGQEGTPLFTR*SLCTY 
CPID 


2954 


A 


18 . 


467 . 


REELGKDLFDCTLYVLLKYDDFNADKHLALEEF 

YRAFQVIQLSLPEDQKLSITAATVGQSAVLSCAIQ 

GTLRPPIIWKR>WIILNNLDLEDINDFGDDGSLYIT 

KVTTTHVGNYTCYADGYEQVYQTfflFQVNVPPV 

ERVYPESQARRAG 


2955 


A 


3 


23 


FYSAFLVADKG1VTSKHNNDTQHIWESDSNEFSV 
IADPRGNTLGRGTTIT*VSIPPSL 


2956 


A 


1 


493 


RTKTDVYILNLAVADLLLLFTLPFWAVNAVHGW 

VLGKIMCKITSALYTLNFVSGMQFLACISIDRYV 

AVTKVPSQSGVGKPCWUCFCVWMAAILLSIPQL 

WYTVNDNARCiTIFPRYLGTSMKALIQMLEICIG 

FVVPFLIMGVCYFITARTLMKMPNIKIS 


2957 


A 


703 


302 


EETGVREKRRERMKEKMWQNVLCCTLQTAVIL 
KLFQNKVLNLLKNFFL S PLDTRKNK VFKK W AG G 
PGAVAHACNPSTLGGRGGR1TKSGDRDHPGQHG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V=Valine, W— Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ETRSLPACWAQWKSLALPVSRAPGRQGSLVVFP 
LP 


2958 


A 


575 


1054 


CTKCKADCDTCFNKNFCTKCKSGFYLHLGKCLD 
NCPEGLEANNHTMECVSIVHCEVSEWNPWSPCT 
KKGKTCGFKRGTETRVREIIQHPSAKGNLCPPTN 
ETRKCTVQRKKCQKGERGKKGRERKRKKPNKG 
bal^AlPDbKSLfcSbl^lPEQKENKQQQ 


2959 


A. 


1 


426 


LSMLSTlSTErlPJ.SVLWPIWYCCHCPTHLSAVMC 
VLLWALSLLQSELEWMFCSFLFSDVDSDNWCQIL 
DFLTAVWLIFLRLVLGGFTLVLLVRIICGSQKMPL 
TRLYVTILLTGLVFLFCSLPLSIQ*FLLYWIEKDLD 
DL 


2960 


A 


1194 


852 


EKRKTSYSQCLNSKQPJSTVSMRPSIW1HVHLKPPC 
RLVELLPFSSALQGLSHLSLGTTLP/V*GHLRFRL 
RNLPQSLRTVILPERNEEQNLQELSHNADKYQM 
GDCCKEEIDDSIFY 


2961 


A 


274 


2250 


EKGKVKDAGAEQWISLSLSCKGSWETQFSNHLN 

SLTPPTSVRPJVIPLITTVTLLKMVARHHMKLLCSK 

AFSTQLQQKIFLHSQMGIHHQSVCMKLKPNTSHII 

SILMGQPMALVQLETLAPLTIIIQKFQTQDHMKF 

WKNLPLHSHHLTPSVPQTVIPKKTGSPEIKLKITK 

TIQNGRELFESSLCGDLLNEVQASE\Q*NQSIESRK 

EKPJCKSNKHDSSRSEERKSHKIPKLEPEEQNRPN 

ERVDTVSEKPREEPVLKEGSPSSANTIFCSNNGSV 

HWKFQVGDLVWSKVGTYPWWPCMVSSDPQL 

EVHTKINTRG AREYHVQFFSNQPERA WVHEKRV 

REYKGHKQYEELLAEATKQASNHSEKQKIRKPR 

PQRERAQWDIGIAHAEKALKMTREERIEQYTFIYI 

DKQPEEALSQAKKSVASKTEVKKTRRPRSVLNT 

QPEQTNAGEVASSLSSTEERRHSQRRHTSAEEEEP 

PPVKIAWKTAAARKSLPASITMHKGSLDLQKCN 

MSPVVKBEQVFALQNATGDGKFIDQFVYSTKGIG 

>fKTEISVRGQDRLIISTPNQRNEKPTQSVSSPEATS 

GSTGSVEKKQQRRSIRTRSESEKSTEWPKKKIK 

KEQVETVPQATVKTGLQKGSADRGVQGSVRFSD 

SSVSAAIEETVD 


2962 


A 


2408 


836 


SASPPPPPPPPPSRFPFSGAPGARDRSGPLGSEPQR 

NPGARPRTLEATVTPPGSVGAMSSSGLNSEKVA 

ALIQKLNSDPQFVI^QNVGTTHDLLDICLKRATV 

QRAQHVFQHAVPQEGKPITNQKSSGRCWIFSCLN 

VMRLPFMKKLNIEEFEFSQSYLFFWDKVERCYFF 

LSAFVDTAQRKEPEDGRLVQFLLMNPANDGGQ 

WDMLVNIVEKYGVIPKKCFPESYTTEATRRMND 

ILNHKMREFCIRLRNLVHSGATKGEISATQDVM 

MEEIFRVVCICLGNPPETFTWEYRDKDKNNKKIG 

PVITPLEFNR/EQHVKPLFNMEDKICLVNDPRPQH 

KYNKLYTV\EYL\SNMVWRGEKLFYNNQPIDFLK 

KMVAASIKDG\EAVWFGCDVGKHF\NSKLG\LSD 

MNLYDFffiLVFGVSLKNMNKAER\LTFGES\LMT 

rllMlr 1A V/ol^oJKJJiJoUiVl VLr lxs.W\KVOilr(^Wtj 

EDHGH\KGYLCMTD*VGSLEYVYEVV/VWDRKH 
VP\EEVLAVLGAGNPFVLPAWDPMGALAE 


2963 


A 


90 


543 


RrT/DSAGKITLKIAKNYLEQRAVGGASPRLAQS 
VLTCSREPILENSLTSLIEYLHNALEHDMRLRFNN 
DRMKTTIKETSr*LSNS YLVFPLM* SLTYLMKMS 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

cur rcsjioiiuiug 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 

tn ictct gininn 
W l<19l HUllUXI 

acid residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T = Threonine, V = Valine,W— Tryptophan, V— Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










FERCTARNKMFVNSPFTKVDNYCT\SS\WKKFYL 
KCYFSLNTIKKEKKMT 


2964 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

A^ESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKD VP/IAC AS A * GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLQLGRFN 

CPVNGTYVFIFHMLKLAVNVPLYVNLMKNEEVL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 

HRGArYGSSW 


2965 


A 

> 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AOTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEEMLIQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKD VP/IACASA*GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSQVSSPERDNETFNSGDSGQGDSRSMT 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLQLGRFN 

Lr VINO I i VrirnJVlijlsXA VW VrX/i ViNi^JVlisJNtlJi VL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 
HRGArYGSSW 


2966 


A 


1693 


227 


DYVLTAELHRQRSPGVSFGLSVFNLMNAIMGSGI 

LGLAYVMANTGVFGFSFLLLTVALLASYSVHLL 

LSMCIQTAYLGP*TNYFMVLPAH*LTCLPLIEFLQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutnmic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, I^=Leucint, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
. T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, ' 
\=possible nucleotide insertion 










SL*NSL\*AVTSYEDLGLFAFGLPGKLWAGTinQ 

NIGAMSSYLLIIKTELPAAIAEFLTGDYSRYWYLD 

GQTLLIIICVGIVFPLALLPKIGFLGYTSSLSFFFM 

MFFALVVIIKKWSIPCPLTLNYVEKGFQISNVTDD 

CKPKLFHFSKESAYALPTMAFSFLCHTSDLPIYCE 

LQSPSKKRMQNVTNTAIALSFLIYFISALFGYLTF , 

YD/GTTKAQRGEVTCHRIKDKVESELLKG * * * IP* 

SHD WVMT\VKLCILFAVLL\TVPLIHFPARKAVT 

MMFFSNFPFSWIRHFLITLALNIIIVLLAIYVPDIRN 

VFGWGASTSTCLIFIFPGLFYLKLSREDFLSWKK 

LGVGCFC/LLSFKTSILRNSLSVYIILPASRKSIYFK 

I 


2967 


A 


3 


3222 


SGIVVPALWREKJKPGGGPJIVKRRNPGRQAVGH 

TEEDPPRVGTPWKEHTGPGPQEGSTMEAAHAKT 

TEECLAYFGVSETTGLTPDQVKRNLEKYGLNELP 

AEEGKTLWELVEEQFEDLLVRILLLAACISFVLA 

WFEEGEETITAFVEPFVILLILIANAIVGVWQERN 

AENAIEALKEYEPEMGKVYRADRKSVQRIKARD 

rVPGDIVEVAVGDKVPADIRILAIKSTTLRVDQSIL 

TGEYVSVIKHTEPVPDPRAVNQDKKNMLFSGTNI 

AAGKALGIVATTGVGTEIGKIRDQMAATEQDKT 

PLQQKLDEFGEQLSKVISLICVAVWLINIGHFNDP 

VHGGSWFRGAIYYFKIAVALAVAAIPEGLPAVIT 

TCLALGTRRMAKKNAIVRSLPSVETLGCTSVICS 

DKTGTLTTNQMSVCKMFIIDKVDGDICLLNEFSIT 

GSTYAPEGEVLKNDKPVRPGQYDGLVELATICA 

LCNDSSLDFNEAKGVYEKVGEATETALTTLVEK 

MNVFNTDVRSLSKVERANACNSVIRQLMKKEFT 

LEFSRDRKSMSVYCSPAKSSRAAVGNKMFVKGA. 

PEGVIDRCNYVRVGTTRVPLTGPVKEKIMAVIKE. 

WGTGRDTLRCLALATRDTPPKREEMVLDDSARF 

LEYETDLTFVGVVGMLDPPRKEVTGSIQLCRDA 

GIRVIMITGDNKGTAIAICRRIGIFGENEEVADRA 

Y\TGREFDDL\PLAEQ\REACRRACCFARVEPSHK 

SKTVEYLQSYDEITAMTGDGVNDAPALKKAEIGI 

AMGSGTAVAKTASEMVLADDNFSTIVAAVEEGR 

AIYNNMKQFIRYLISSNVGEVVCIFLTAALGLPEA 

LIPVQLLWVNLVTDGLPATALGFNPPDLDIMDRP 

PRSPKEPLIvSGWLFFRYMAIGGYVGAATVGAAA 

WWFLYAEDGPHVNYSQLTHFMQCTEDNTHFEGI 

DCEVFEAPEPMTMALSVLVTIEMCNALNSLSEN 

QSLLRMPPWVNIWLLGSICLSMSLHFLILYVDPLP 

MIFKLRALDLTQWLMVLKISLPVIGLDEILKFVA 

RNYLEG*LFPLLHL*ARVTDPEDERRK 


2968 


A . 


3 


2414 


GARSCSRLGRCTFPLWKGREMEVRKLSISWQFLI 

VLVLELQELS ALDFDPYRVLG VSRTASQADIKKA 

YKKLAREWHPDKNKDPGAEDKFIQISKAYEILSN 

EEKRSNYDQYGDAGENQGYQKQQQQREYRFRH 

FHENFYFDESFFHFPFNSERRDSEDEKYLLHFSHY 

V NiSV AriJorJ\J<vl J YL1K1 1 oJDWCr oClrLUlr V WKbV 

IQELEELGVGIGWHAGYERRLAHHLGAHSTPSI 

LGIINGKISFFHNAVVRENLRQFVESLLPGNLVEK 

VTNKNYVRFLSGWQQENKPHVLLFDQTPIVPLL 

YKLTAFAYKDYLSFGYVYVGLRGTEEMTRRYNI 

MYAPILLWKEHINRPADVIQARGMKKQIIDDFI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










TRNKYLLAARLTSQKLFHELCPVKRSHRQRKYC 

VVLLTAETTKLSKPFEAFLSFALANTQDTVRFVH 

VYSNRQQEFADTLLPDSEAFQGKSAVSILERKNT 

AGRWYKTLEDPWIGSESDKFILLGYLDQLRKDP 

ALLSSEAVLPDLTDELAPVFLLRWFYSASDY1SD 

C\TOSIFHNNW\REMMPLLSLIFSALFILFGTVrVQ 

AFSDSNDERESSPPEKEEAQEKTGKTEPSFTKENS 

SKIPKKGFVEVTELTDVTYTSM^VRLRPGHMNV 

VLILSNSTKTSLLQKFALEVYTFTGSSCLHFSFLSL 

DKHREWLEYLLEFAQDAAPIPNQYDKHFMERDY 

TGYVLALNGHKKYFCLFKPQKTVEEGGKP*GSC 

SDVDSSLYLGESRGKPSCGLGSRPIKGKLSKLSL 

WMERLLEGSLQRFYTPSWPELD 


2969 


A 


48 


1117 


KGLSPDQVLSAFAPLDCEMWLKVFTTFLSFATG 

ACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTP 

ASDIQIIWLFERPHTMPKYLLGSVNKSVVPD/Y GI 

P/YTSSP*CHPMASLLINPLQFPDEGNYIVKVNIQG 

NGTLSASQKIQVTVDDPVTKPVVQIHPPSGAVEY 

VGNMTLTCHVEGGTRLAYQWLKNGRPVHTSST 

Y SFSPQNNTLHIAP VTKEDIGNYSCL VRNPVSEM 

ESDHMPnYYGPYGLQVNSDKGLKVGEVFTVDL 

GEAILFDCSADSHPPNTYSWIRRTDNTTYnKHGP 

RLEVASEKVAQKTMDYVCCAYNNITGRQDETHF 

TVI1TSVGMCDIQGRDPNKT 


2970 


A 


68 


936 


HSALLTHSSFCVFTLCQDFFTYSSMSEEVTYADL 

QFQNSSEMEKIPEIGKFGEKAPPAPSHVWRPAAL 

FLTLLCLLLLIGLGVLASMFHVTLKIEMKKMNKL 

QNISEELQRMSLQLMS>MMSNKIRNLSTTLQTI 

ATKLCRELYSKEQEHKCKPCPRRWIWHKDSCYF 

LSDDVQTWQESKMACAAQNASLLKINNKNALE 

FKSQSRSYDYWLGLSPEEDS/YSWYESG*YNQ\P 

SAWVIRNAPDLNNMYCGYTNRLYVQYYHCTYK 

QRMCEKMANPVQLGSTYFREA 


2971 


A 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAPRF 

LVAFA YWNHYLSCTSPCSCYRPLCRLNFGLN VV 

ENLALLVLTYVSSSEDF/TWVPG*GRSGEVFPEGT 

GLPLPHSDLPTSWCGHSLQCGSQSSFPPAIHENAF 

rVFIASSLGHMLLTCILWRLTKPCHTVSQE\DGLSL 

AGAPRQPRRKSRTSVLRIRVMVRWELSSNGNPG 

RGVLGLGLGLGNKLRWGQNLGL*HCVWVVWE 

TGE*KRWRLQMGIE*GVASRRQ* VRNSVRGLVC 

HJMbbAPrMYMGrrbr 1 VrGCjuVGG *Lriv IrlLHJP 

PEVEAAGIPLLLGPSLPQRQGREHIVVILAAPACA 

PFHDR*WEPREIRPSP*ELGLRGEPTLSYPASCRVI 

RQPIP*DRKSYSWKQRLFIINFISFFSALAVYFRHN 

MYCE AG VYTIFAILE YT VVLTNMAFHMTA WWD 

FGNKELLITSQPEEKRF 


2972 


A 


1734 


246 


GGILSGRDGRTALPRPREPAERTAGLRRDMRPQE 

LPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWES 

LDAKl^Lr A W r Dl^AJsJr ulr In W(j V r o V r 5>r ui>fc Wr 

WWYWQKEKIPKYVEFMKDNYPPSFKYEDFGPL 

FTAKFFNANQ\WADIFQASGAKYIVLTSKHHEGF 

TLWG\SEYSWNWNAIDEGPKRDIVKELEVAIRNR 

TDLRFGLYYSLFEWFHPLFLEDESSSFHKRQFPVS 

KTLPELYELVNNYQPEVLWSDGDGGAPDQYWN 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glu(amic Acid, ^Phenylalanine, G=Glycinc, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leurine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valjne, W"=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, , 
V=possible nucleotide insertion 










STGFLAWLYNESPVRGTVVTNDRWGAGSICKHG 

GFYTCSDRYNPGHLLPHKWENCMTIDKLSWGY 

RREAGISDYLTIEELVKQLVETVSCGGNLLMNIG 

PTLDGTIS V VFEERLRQMG S WLKVNGEAIYETHT 

WRSQNDTVTPDVWYTSKPKEKLVYAIFLKWPTS 

GQLFLGHPKAILGATEVKLLGHGQPLNWISLEQN 

GIMVELPQLTIHQMPCKWGWALALTNVI 


2973 


A 


24 


1133 


SVPRAGGDMETGAAELYDQALLGILQHVGNVQ 

DFLRVLFGFLYRKTDFYRLLRHPSDRMGFPPGAA 

QALVLQVFKTFDHMARQDDEKRRQELEEKIRRK 

EEEEAKTVSAAAAEKEPVPVPVQEIEBDSTTELDG 

HQEVEKVQPPGPVKEMAHGSQEAEAPGAVAGA 

AEVPR\EPPI1PRIQEQFQJCNPDSYNGAVRENYTW 

SQDYTDLEVRVPVPKHVVKGKQVSVALSSSSIRV 

AMLEENGERVLMEGKLTHKINTESSLWSLEPGK 

CVLVNLSKVGEYWWNAILEGEEPIDIDKINKERS 

MATVDEEEQAVLDRLTFDYHQKLQGKPQSHEL 

KVHEMLKKGWDAEGSPFRGQRFDPAMFNISPGA 

VQF 


2974 


A 


271 


1854 


MQFGRAHGDCVSGAQLCGCPSMDDYMVLRMIG 

EGSFGRALLVQHESSNQMFAMKE1RLPKSFSNTQ 

NSRKEAVLLAKMKHPNIVAFKESFEAEGHLYIV 

MEYGDGGDLMQKIKQQKGKLFPEDMILNWFTQ 

MCLGVNHIHKKRVLHRDIKSKNIFLTQNGKGKL 

GDFGSARLLSNPMAFACTYVGTPYYVPPEIWEN 

LPYNNKSDIWSLGCILYELCTLKHPFQANSWKNL 

BLKVCQGCISPLPSHYSYELQFLVKQMFKRNPSH 

RPSATTLLSRGIVARLVQKCLPPEIIMEYGEEVLE 

EIKNSKHNTIPRKKTNPSRIRIALGNEASTVQEEEQ 

DRKGSHTDLESINENLVESALRRVNREEKGNKSV 

HLRKASSPNLHRRQWEKNVPNTALTALENASILT 

SSLTAEDDRGGSVIKYSKNTTRKQWLKETPDTLL 

NILKNADLSLAFQTYTIYRPGS\EGFLKGPLSEETE 

ASDSVDGGHDSVILDPERLEPGLDEEDTDFEEED 

DNPDWVSELKKRAGWQGLCDR 


2975 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKLEPGEDFAVVQQEIIMMK 

D\CKHP\DrVAYF\GSYL\RRDKLWI\CMERCGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRD1KGAN1LLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAffilJVELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLA1ELLDKYNNPDHSTY 

HDFDDDDPEPLVAVPHRfflSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQG\GYFLGANICSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSlrlPQEMrlb 1 bJJbJNl^lj 1 IKKCPMbGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQYLIFGAEEGIYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 
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SCQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoieucine, K=Lysihe, L=Leucine, M=Methionine, „ 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










RQMQKLPVAPAHKLPDRILPRKFSVSAKIPETK 

WCQKCCWKNPYTGHKYLCGALQTSIVLLEWV 

EPMQKFMLIKHIDFPIPCPLKMFEMLVVPEQEYP 

LVCVGVSRGRDFNQVVRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTILVCLDCCIKTVNLQGR 

LKSSRKLSSELTFDFRIESIVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRWVLES 

RPTDNPTANSNLYILAGHENSY 


2976 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKLEPGEDFAVVQQEIIMMK 

D\CKHP\DIVAYF\GSYL\RRDKLWI\CMERCGSGS 

\LQDIYHVTGPLSELQ1AYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAffiLLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFIPQEMHSTEDENQGTIKRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 

LPPTPK VHMG ACFSK VFNGGPLKIHC AS S WINPD 

TRDQYLlFGAEEGrVTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 

RQMQKLPVAIPAHKLPDRILPRKFSVSAKIPETK 

WCQKCCVVRNPYTGHKYLCGALQTSIVLLEWV 

EPMQKFMLIKHIDFPIPCPLKMFEML V VPEQE YP 

LVCVGVSRGRDFNQWRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTILVCLDCCIKIVNLQGR 

LKSSRKLSSELTFDFRIESIVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRVWLES 

RPTDNPTANSNLYILAGHENSY 


2977 


A 


174 

- 


1543 


YSLRKGITFKLAGAMVHKKGELTQEEKELLEVI 

GKGTVQEAGTLLSSKNVRVNCLDENGMTPLMH 

AAYKGKLDMCKLLLRHGADVNCHQHEHGYTA 

LMFAALSGNKDITWVMLEAGAETDVVNSVGRT 

AAQMAAFVGQHDCVTIINNFFPRERLDYYTKPQ 

GLDKEPKLPPKLAGPLHKnTTTNLHPVKTVMLV 

NENPLLTEEAALNKCYRVMDLICEKCMKQRDM 

NEVLAMKMHYISCIFQKCINFLKDGENKLDTLIK 

SLLKG\RASDGFPVYPEKILRESIRK\FPYCEATLL 

QQLVRSIAPVEIG SDPTAFSVLTQAITGQVGFVDV 

EFCTTCGEKGASKRCSVCKMVIYCDQTCQKTHW 

FTHKKICKNLKDIYEKQQLEAAKEKRQEENHGK 

LDVNSNCVNEEQPEAEVGISQKDSNPEDSGEGK 

T/fPT rpr A T""T pinT f\T\ ADA /~*TifW /CCC 

KESLESEAELEGLQDAPAGPQ V SEE 


2978 


A 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNETE 
DCPGMMLWRYPEPRGLTLVRITPVPFNTTEDPDI 
STADLGDVLQDPCSLEYWDELQKVFVAFREFNL 
SESKVCELQLPDINLVNDQKKLVSSDLWRTVLNS 
SQNGADDQSSASESGSQSTCDPLVTPTALAACTR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalnnine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine,V=Valine,W=Tryptopban,Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










VDSCFTPWFVPSLCVSFQFAHLEFHLCHHLDQLG 

TAAPQYLQPFVSDRNMPSELEYMIVSFREPHMYL 

RQWNNGSVCQEIQFLAQADCKLLECRNVTMQS 

WKPFSIFGQMAVSSDVVEKLLDCTVIVDSVFVN 

LGQHWHSLNTAIQAWQQNKCPEVEELVFSHFV 

ICNDTQETLRFGQVDTDENILLASLHSHQYSWRS 

HKSPQLLHICIEGWGNWRWSEPFSVDHAGTFIRT 

IQYRGRTASLIIKVQQLNGVQKQmCGRQIICSYL 

SQSIELKVVQHYIGQDGQAVVREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLESK 

APEYSIVIQVPSSNSSIIYVWCTVLTLEPNSQVQQ 

RMTVFSPLFIMRSHLPDPIIIHLEKRSLGLSETQIIP 

GKGQEKPLQNIEPDLVHHLTFQAREEYDPSDCA 

VPISTSLIKQIATKVHPGGTVNQILDEFYGPEKSL 

QPIWYNKKDSDRNEQLSQWDSPMRVKLSIWKP 

YVRTLL1ELLPWALLINESKWDLWLFEGEKIVLQ 

VPAGKIIIPPNFQEAFQIGIYWANTNTVHKSVAIK 

LVHNLTSPKWKDGGNGEVVTLDEEAFVDTEIRL 

GAFPGHQKLCQFCISSMVQQGIQ1IQIEDKTTIINN 

TPYQIFYKPQLSVCNPHSGKEYFRVPDSATFSICP 

GGEQPAMKSSSLPCWDLMPDISQSVLDASLLQK' 

QIMLGFSPAPGADSSQCWSLPAIVRPEFPRQSVA 

VPLGNFRENGFCTRAIVLTYQEHLGVTYLTLSED 

PSPRVEHNRCPVKMLIKENIKDIPKFEVYCKKIPS 

ECSIHHELYHQISSYPDCKTKDLLPSLLLRVEPLD 

EVTTEWSDAIDINSQGTQVVFLTGFGYVYVDVV 

HQCGTVFITVAPEGKAGPILTNTNRAPEKIVTF/K 

MFITQLSLAVFDDLTHHKASAELLRLTLDNIFLC 

VAPGAGPLPGEEPVAALFELYCVEICCGDLQLDN 

QLYNKSNFHFAVLVCQGEKAEPIQCSKMQSLLIS 

NKELEEYKEKCFIKLCITLNEGKSILCDINEFSFEL ' 

KPARLYVEDTFVYYIKTLFDTYLPNSRLAGHSTH 

LSGGKQVLPMQVTQHARALVNPVKLRKLVIQPV 

NLLVSIHASLKLYIASDHTPLSFSVFERGPIFTTAR 

QLVHALAMHYAAGALFRAGWVVGSLDILGSPA 

SLVRSIGNGVADFFRLPYEGLTRGPGAFVSGVSR 

GTTSFVKHISKGTLTSITNLATSLARNMDRLSLDE 

EHYNRQEEWRRQLPESLGEGLRQGLSRLGISLLG 

AIAGrVDQPMQNFQKTSEAQASAGHKAKGVISG 

VGKGIMGVFTKPIGGAAELVSQTGYGILHGAGLS 

QLPKQRHQPSD\VHADQAPNSHVKYVWKMLQS 

LGRPEVFLMALDVVLVRGSGQErlEGCLLLTSEVL 

FWSVSEDTQQQAFPVTEIDCAQDSKQNNLLTV 

QLKQPRVACDVEVDGVRERLSEQQYNRLVDYIT 

KTSCHLAPSCSSMQIPCPVVAAEPPPSTVKTYHY 

LVDPHFAQVFLSKFTMVKNKALRKGFP 


2979 


A 


255 


2673 


AWLFPASVLCPRCLTGSAVGSAEWKSLVVLFPFS 

SRPTLGHLDSKPSSKSNMIRGRNSATSADEQPHIG 

NYRLLKTIGKGNFAKVKLARHILTGKEVAVKIID 

K. 1 Q LIN booby KLr Kb V K1MK V LN rlrN 1 VKjLr b V lb 

TEKTLYLVMEYASGGEVFDYLVAHGRMKEKEA 

RAKFRQ1VSAVQYCHQKFIVHRDLKAENLLLDA 

DMNIKLADFGFSNEFTFGNKLDTFCG SPPY AAPEL . 

FQGKKYDGPEVDVWSLGVLLYTLVSGSLPFDGQ 

NLKELRERVLRGKYRIPFYMS1DCENLLKKFLIL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence . 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










NPSKRGTLEQ1MKDRWMNVGHE\DDELKPYGEP 

LPVDYKDPRRTELMVSMGYTREEIQDSLVGQRYN 

EVMATYLLLG YKS SELEGDTITLKPRPS ADLTN S 

SAPSPSHKYQRSVSANPKQRRFSDQAGPAIPTSNS 

YSKKTQSNNAENKRPEEDRESGRKASSTAKVPA 

SPLPGLERKKTTPTPSTNSVLSTSTNRSRNSPLL\E 

RASL\GQGFHPEWAKTALTMPGSRASTASASAA 

VSAARPRQHQKSMSASVHPNKASGLPPTESNCE 

VPRPRQVCWGSCTAPQRVPVASPSAHNISSSGGA 

PDRTNFPRGVSSRSTFHAGQLRQVR\DQQNLPYG 

VTPASPSGHSQGRRGASGSIFSKFTSKFVRRNLNE 

PESKDR\VETLRPHW\NSGGNDKEKEEFREAKPR 

SLRFTWSMKTTS SMEPNEMMREIRKVLD ANSCQ 

SELHEKYMLLCMHGTPGHEDFVQWEMEVCKLP 

RLSLNGVRFKRISGTSMAFKNIASKIANELKL 


2980 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLAR.CPKSAETNIDQDINNLKEKWESVE 

TKLNER\KT\KLEEALNLA\MEFHNSL\QDFENWLT 

QAEQTLNVASRPSL1LDTVLFQIDEHKVFANEVN 

SHREQ1IELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKVVQRLVERGRSLDDARKRAKQFHEAW 

SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHS VYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEA\ 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSVVHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPDSITTIKHWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRK^YMRWMNHKKSRVMDFFRRIDK 

DQDGKITRQEFIDGILSSJCFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA . 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2981 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

T /"'/"'T TJTJT A fCAt \n 7T TTV JFn\ T /"■» A A 1'* 1'* a T/rr"nn/oi x S 

LGGLPETAKEQLhrvHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNIDQDINNLKEKWESVE 

TKLNER\KT\KLEEALNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQIDEHKVFANEVN 

SHREQIIELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKVVQRLVERGRSLDDARKRAKQFHEAW 
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SEQID 
NO: 


Method 


Predicted 
beginning . . 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L"=Leudne, M=Methionine, 
N=Aspar»gine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=l)nknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib[e nucleotide insertion 










SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNBCLEEA\ 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELffiGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSWHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPDSITTIKHWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEffiEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRRIDK 

DQDGKITRQEFDDGILSSKFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2982 


A 


1 


2065 


MAAGGAEGGSGPGAAMGDCAEIKSQFRTREGF 

YKLLPGDGAARRSGPASAQTPVPPQPPQPPPGPA 

SASGPGAAGPASSPPPAGPGPGPALPAVRLSLVR 

LGEPDSAGAGEPPATPAGLGSGGDRVCFNLGRE 

LYFYPGCCRRGSQRWHTPLTPFLPPLKSIDLNKPI 

DKRIYKGTQPTCHDFNQFTAATET1SLLVGFSAG 

QVQYLDLIKKDTSKLFNEERLIDKTKVTYLKWLP 

ESESLFLASHASGHLYLYNVSHPCASAPPQYSLL 

KQ\AWGFSFYAAKSKAPRNPLAKWAVGEGPLNE 

FAFSPDGRHLACVSQDGCLRVFHFDSMLLRGLM 

KSYFGGLLCVCWSPDGRYWTGGEDDLVTVWS 

FTEGRVVARGHGHKSWVNAVAFDPYTTRAEEA 

ATAAGADGERSGEEEEEEPEAAGTGSAGGAPLSP 

LPKAGSITYRFGSAGQDTQFCLWDLTEDVLYPHP 

PLARTRTLPGTPGTTPPAASSSRGGEPGPGPLPRS 

LSKSNSLPHPAGGQKAGQPGVAAEPGTPFSIGRF 

ATLTLQERRDRGAEKEHKRYHSLGNISRGGSGG 

SGSGGEKPSGPVPRSRLDPAKVLGTALCPRIHEV 

PLLEPLVCKKIAQERLTVLLFLEDCIITACQEGLIC 

TWARPGKAFTDEETEAQTGEGSWPRSPSKSVVE 

GISSQPGNSPSGTVV 


2983 


A 


3855 


220 


RRFRLSAHRAQPCCRCRGLEMPRGVFQQLSNLV 
LQELNANLSNLTSAFEKATAEKKCQQEADATN 

K V LLJ_» AIM Kb V OuLAMlINiK. W Alio V fclNr KoV^O V 1 L 

CGDVLLISAFVSYVGYFTKKYRNELMEKFWTPYI 

HNLKVPIPITNGLDPLSLLTDDADVATWNNQGLP 

SDRMSTENATBLGNTERWPLIVDAQLQGIKWIKN 

KYRSELKAIRLGQKSYLDVIEQATSEGDTLLIENI 

GETVDPALDPLLGRNTIKKGKYIK1GDKEVGVPP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucinc, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










Q VPPDPTHQ VLQPTLQ ARDAG S VH\LINFLVTRD 

GLEDQLLAAVVAKERPDLEQLKANLTKSQNEFK 

IVLKELEDSLLARLSAA SGNFLGDTALVENLETT 

KHTASEIEEKVVEAKITEVKINEARENYRPAAJER 

ASLLYFILNDLNKINPVYQFSLKAFNWFEKAIQR 

TTPANEVKQRVINLTDEITYSVYMYTARGLFERD 

KLIFLAQVTFQVLSMKKELNPVELDFLLRFPFKA 

GVVSPVDFLQHQGWGGIKALSEMDEFKNLDSDI 

EGSAKRWKKLVESEAPEKEIFPKEWKNKTALQK 

LCMVRCLRPDRMTYAIKNFVEEKMGSKFVEGRS 

VEFSKSYEESSPSTSIFFILSPGVDPLKDVEALGKK 

LGFTIDNGKLHNVSLGQGQEWAENALDVAAEK 

GHWVILQNIHLVARWLGTLDKKLERySTGRHED 

YRVFIRAEPAPSPETHIIPQGILENAIKITNEPPTGM 

YANLYKALDLFTQDTLEMCTKEMEFKCMLFAL 

CYFHAVVAERRKFGAQGWNRSYPFNNGDLTISI 

NVLYNYLEANPKVPWDDLRYLFGEIMYGGHITD 

DWDRRLCRTYLAEYIRTEMLEGDVLLAPGFQIPP 

NLDYKGYHEYIDENLPPESPYLYGLHPNAEIGFL 

TVTSEKLFRTVLEMQPKETDSGAGTGVSREEKV 

KAVLDDILEKIPETFNMAEIMAKAAEKTPYVVV 

AFQECERMNR.TNEMRRSLKELNLGLKGELTITT 

DVEDLSTALFYDTVPDTWVARAYPSMMGLAAW 

YANLLLRIRELEAWTTDFALPTTVWLAGFFNPQS 

FLTAIMQSMARKNEWPLDKMCLSVEVTKKNRE 

DMTAPPREGSYVYGLFMEGARWDTQTGVIAEA 

RLKELTPAMPVIFIKAIPVARMETKNIYECPVYKT 

RIRGPTYVWTFNLKTKEKAAKWILAAVALLLQV 


2984 


A . 


2 


1464 


FVLFPGIAMETPGASASSLLLPAASRPPRKREAGE 

AGAATSKQRVLDEEEYIEGLQTVIQRDFFPDVEK 

LQAQKEYLEAEENGDLERMRQIAIKFGSALGKM 

SREPPPPYVTPATFETPEVHAGTGVVGNKPRPRG 

RGLEDGEAGEEEEKEPLPSLDVFLSRYTSEDNAS 

FQEIMEVAKERSRARHAWLYQAEEEFEKRQKDN 

LELPSAEHQAIESSQASVETWKYKAKNSLMYYP 

EGVPDEEQLFKKPRQVVHKNTRFLRDPFSQALSR , 

CQLQQAAALNAQHKQGKVGPDGKELEPQESPRV 

GGFGFVATPSPAPGVNESPMMTWGEVENTPLRV 

EGSETPYVDRTPGPAFKILEPGRRERLGLJCMANE 

AAAKNRAKKQEALRRVTENLASLTPKGLSPAMS 

PALQRLVSRTASKYTDRALRASYTPSPARSTHLK 

NPGPVGCRPPQSTPGA/PGSATRTPL\TQDPA\SIT 

DNLLQLPARRKASDFF 


2985 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQ\QDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTIFVQGLGENVTIESVADYFKQIGIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Dnknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










WrUOJ^rouJNrlK.VbrA lKKAJLJr NKOOuNCjKaju 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2986 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 
MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 
YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 
GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 
GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 
YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 
GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 
GGGGGYGNQDQTGAAGSRGYRQ\QDRGGRCRG 
GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 
GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 
NNTIFVQGLGENVTIESVAD YFKQIGIIKTNKKTG 
QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 
WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 
RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 
GGQQPJ^GDWKCPNPTCENMNFSWRNECNQCK 
APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 
-RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

T\C"D nUUD fYTM? D "CD DV 


2987 


A 


1376 


898 1 


GGAKAGGAPHPFTLPFRHVGGLSAAPEEVEGML 

WAGARQHGRNWRKRETSPGTQGPLPPVPR/VPP 

GPDG\PHAIAPTLSWAIPRQQCSPQPGRLNALPPD 

RCSGPHFGDRAPESCFPGACSVSGACAFKGTRPA 

CPPQEPSLRSSRNRLREGQTFGRMEI 


2988 


A 


1 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAIDP 

LRVAPLPLYAAIFLVGVPGNAMVAWVAGKVAR 

RRVGATWLLHLAVADLLCCLSLPILAVPIARGGH 

WPYGAVGCRALPSIILLTMYASVLLLAALSADLC 

FLALGPAW\CLRFS/GACGVQVACGAAWTLALL 

L I VPsAIYRRLHQEHFPARLQC V VDYGGSSSTEN 

AVTAIRFLFGFLGPLVAVASCHSALLCWAARRC 

RPLGTAIWGFFVCWAPYHLLGLVLTVAAPNSA 

LLARALRAEPLIVGLALAHSCLNPMLFLYFGRAQ 

LRRSLPAACHWALRESQGQDESVDSKKSTSHDL 

VSEMEV 


2989 


A 


27 


4074 


KSQLFCFWVGKAGDILSGDQDKEQKDPYFVETP 

YGYQLDLDFLKYVDDIQKGNTIKRLNIQKRRKPS 

VPCPEPRTTSGQQGrWTSTESLSSSNSDDNKQCP 

NFLIARSQVTSTPISKPPPPLETSLPFLTIPENRQLP 

PPSPQLPKHNLHVTKTLMETRRRLEQERATMQM 

TPGEFRRPRLASFGGMGTTSSLPSFVGSGNHNPA 

KHQLQNG YQGNGD YG S YAP AAPTTSSMGSSIRH 

SPLSSGISTPVTNVSPMHLQHIREQMAIALKRLKE 

LEEQVRTIPVLQVKISVLQEEKRQLVSQLKNQRA 

ELYTOYEEEEMETVEQSTQFJKEFRQL\TADMQA 

LEQKIQDSSCEASSELRENGECRSVAVGAEENMN 

DIWYHRGSRSCKDAAVGTLVEMRNCGVSVTEA 

MLGVMTEADKEIELQQQTIESLKEKJYRLEVQLR 

ETTHDREMTKLKQELQAAGSRKKVDKATMAQP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino . 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyla!anine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LVFSKVVEAVVQTRDQMVGSHMDLVDTCVGTS 

VETNSVGISCQPECKNKVVGPELPMNWWTVKER 

VEMHDRCAGRSVEMCDKSVSVEVSVCETGSNTE 

ESVNDLTLLKTNLNLKEVRSIGCGDCSVDVTVCS 

PKECASRGVNTEAVSQVEAAVMAVPRTADQDT 

STDLEQVHQFTNTETATLIESCTNTCLSTLDKQTS 

TQTVETRTVAVGEGRVKDINSSTKTRSIGVGTLL 

SGHSGFDRPSAVKTKESGVGQININDNYLVGLK 

MRTIACGPPQLTVGLTASRRSVGVGDDPVGESLE 

NPQPQAPLGMMTGLDHYIERIQKLLAEQQTLLA 

ENYSELAEAFGEPHSQMGSLNSQLISTLSSINSVM 

KSASTEELRNPDFQKTSLGKITGSYLGYTCKCGG 

LQSGSPLSSQTSQPEQEVGTSEGKPISSLDAFPTQ 

EGTLSPVNLTDDQIAAGLYACTNNESTLKSIMKK 

KDGNKDSNGAKKNLQFVGINGGYETTSSDDSSS 

DESSSSESDDECDVIEYPLEEEEEEEDEDTRGMAE 

GHHAVNIEGLBCSARVEDEMQVQECEPEKVEIRE 

RYELSEKMLSACNLLKNTTNDPKALTSKDMRFC 

LNTLQHEWFRVSSQKSAIPAMVGDYIAAFEAISP 

DVLRYVINLADGNGNTALHYSVSHSNFEIVKLLL 

DADVCNVDHQNKAGYTPIMLAALAAVEAEKDM 

RTVEELFGCGDVNAKASQAGQTALMLAVSHGR1 

DMVKGLLACGADVMQDDEGSTALMCASEHGH 

VEIVKLLLAQPGCNGHLEDNDG STALSI ALE AGH 

KDIAVLLYAHVNFAKAQSPGTPRLGRKTSPGPTH 

RGSFD 


2990 


A 


6? 


1687 


ERLRPGQRAIRGPVPAAGACASLPPRAGPAQGRH 
AALGGAEPGSHLHCGVRLQRREEPGGQQRLLPQ ' 
RGGSAQTGHQHPGPYECQCPGPQPGGTTPALLSL" 
ILEETRGPPASANPDKDHSTQPGTMGRKK1QISRI 
LDQRMlQVTFlXRKFGUyiKKAYELSVLCDCEIA 
LIIFNSATRLFQYASTDMDRVLLKYTEYSEPHESR 
TNTDILETLKRRGIGLDGPELEPDEGPEEPGEKFR 
. RLAGEGGDPALPRPRLYPAAPAMPSPDVVYGAL 
PPPG\CDPSGLGEALPAQSRPSPFRPAAPKAGPPG 
LGHPLFSPSHLTSKTPPPLYLPTEGRRSDLPGGLA 
GPRGGLNTSRSLYSGLQNPCSTATPGPPLGSFPFL 
PGGPPVGAEAWARRVPQPAAPPRRPPQSSIKSER 
LFLRPPGAPATFLRPSPIPCSSPGPWQSLCGLGPP\ 
CAGCPWPTAGPGRRSPGGTSPERSPGTARARGDP 
\TSLQAFSEKTHTVTAPLRGGGLEVGGWTQSSAG 
GLLSFFLFVCISTNKNARGVRGPEKK 


2991 


A . 


3 


1159 


IPQPLHCASPKEEMSLRCGDAARTLGPRVFGRYF 

CSPVRPLSSLPDKKKELLQNGPDLQDFVSGDLAD 

RSTWDEYKGNLKRQKGERLRLPPWLKTEIPMGK 

NYNKLBCNTLRNLNLHTVCEEARCPNIGECWGGG 

EYATATATIMLMGDTCTRGCRFCSVKTARNPPP 

LDASEPYNTAKAIAEWGLDYVVLTSVDRDDMP 

DGGAEHIAKTVS YLKERNPKILVECLTPDFRGDL 

Jsj'VjLDKVALoOJLJL'VyAjrlJNViil VrcLyoK.VKL'rKA 

MFDQSLRVLKHAKKVQPDVISKTSIMLGLGENDE 

QWATMKALREADVDCLTLGQYMQPTRRHLKV 

EEYITPEKFKYWEKVGNELGFHYTASGP\LVRSS 

YKAGEFFLKNLVAKRKTKDL 


2992 


A. 


3 


1636 


PVPGVPTSPPSCCPQDMQGPWVLLLLGLRLQLSL 
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SEQID 
NO: 


Method 

- 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


■ Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny1alanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










GVIPAEEENPAFWNRQAAEALDAAKKLQPIQKV 

AKNLILFLGDGLGVPTVTATRILKGQKNGKLGPE 

TPLAMDRFP YL ALSKTYNVDRQ VPDS AATATA Y 

LCGVKANFQTIGLSAAARFNQCNTTRGNEVISV 

MNRAKQAGKSVGWTTTRVQHASPAGTYAHTV 

NRNWYSDADMPASARQEGCQDIATQLISNMDED 

VILGGGRKYMFPMGTPDPEYPADASQNGIRLDG 

KNLVQEWLAKHQGAWYVWNRTELMQASLDQS 

VTHLMGLFEPGDTKYEIHRDPTLDPSLMEMTEA 

ALRLLSRNPRGFYLFVEGGRIDHGHHEGVAYQA 

L 1 bA VMrDDAliiRA&QLTSEEDTLTLVTADHSH 

vfsfggytlrgssifglapskaqdskaytsilygn 

Gpgyvfnsgvrpdvnesesgspdyhqqagwpls 

sethggedvavfargpqahlvhgvqeqsfvah 

vmafaaclepytacdlappacttdaahpvaasl 

pllagtllllgasaap 


2993 


A 


3 


685 


dawarllkmnrlfgbcakpkapppsltdcigtvd 

bKAESlDKKlSRLDAELVKYKDQIKKMREGPAl^ 

MVKQKALRVLKQKRMYEQQRDNLA\NSHSTW\ 

TS\HYTIQSLKDTKTTVDAMKLGVKEMKKAYKQ 

VKIDQIEDLQDQLEDMMEDANEIQEALSRSYGTP 

ELDEDDLEAELDALGDELLADEDSSYLDEAASA 

PAIPEGVPTDTKNKDG VLVDEFGLPQIP A S 


2994 


A 

I 


1710 


161 


RRCELTPFIIKTLILPKSWGAFPEDVVMQHVSSSQ 

SSQRHVQWPGACPGAGEEQPACSQPSLPLTLPSP 

SHQLQQLMVRGGPAGGQNMNVDLQGVGPGLQ 

GSPQVTLAPLPLPSPTSPGFQFSAQPRRFEHGSPS 

YIQVTSPLSQQVQTQSPTQPSPGPGQALQNVRAG 

APGPGLGLCSSSPTGDFVDASVLVRQISLSPSSGG 

HFVFQDGSGLTQIAQGAQVQLQHPGTPITVRERR 

PSQPHTQSGGTIHHLGPQSPAAAGGAGLQPLASP 

SHITTANLPPQISSIIQGQLVQQQQVLQGPPLPRPL 

GFERTPGVLLPGAGGAAGFGMTSPPPPTSPSRTA. 

VPPGLSSLPLTSVGNTGMKKVPKKLEEIPPASPE 

MAQMRKQCLDYHHQEMQALKEVFKEYLIELFF 

LQHFQGNMMDFLAFKERLYGPLQAYLRQNDLD1 

EEEEEE\HFEVINDEVKV VARKHGQPGTPVAIATv 

QLPPRTSAAFPAQQQPLQVLSDGSTVQLPRLSSL 

GFEDSMC 


2995 


A 


3 ■ 


924 


SAPSGEDASTHAFARCKHPINVRRDPSIPIYGLRQS 

ILLNTRLQDCYVDSPALTNIWMARTCAKQNINAP 

APATTSSWEWRNPLIASSFSLVKLVLRRQLKNK 

CCPPPCl^GEGKLSKRLKHKDDSVMKATQQARK 

RJWISSKSKQPAGHRRPAGGIRESKESSKEKKLTV 

RQDLEDRYAEHVAAT\QALPQDSGTAAWKG\RV 

LLPETQKRQQLSEDTLTfflGLPTEGYQALYHAVV 

EPMLWNPSGTPKRYSLELGKAIKQKLWEALCSQ 

GAISEGAQRDRFPGRKQPGVHEEPVLKKWPKLK 

SKK 


2996 




3 


i / 1 j 


OJSj OlJS-r o vJ-K-KJL^vjjvd 1 r noJlJYLc.vjJbL' i KJJJJoJL i M 

LEELWQDAEQKRCQEKHNKLLSRTTFLNKKILN 

TEWDYEYKDFGKFVHPSPNLBLSQKRPHKRDSFG 

KSFKHNLDlJnHNKSNAAKNLDKTIGHGQVFTQ 

NSSYSHHENTHTGVKFCERNQCGKVLSLKHSLS 

QNVKFPIGEKANTCTEFGKIFTQRSHFFAPQKIHT 
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SEQ ID 
NO: 


Method 


Predicted . 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino, 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










VEKPHELSKCVNVFTQKPLLSIYLRVHRDEKLYIX 

CTKM/CGKGLHPRNSELIMHEKTHTREKPYKCNE 

\CGKSFFQVSSLLRHQTTHTGEKLFECSECGKGFS 

LNSALNIHQKIHTGERHHKCSECGKAFTQKSTLR . 

MHQR1HTGERSYICTQCGQAFIQKAHLIAHQRIH 

TGEKPYECSDCGKSFPSKSQLQMHKRIHTGEKPY 

ICTECGKAFTNRSNLNTHQKSHTGEKSYICAECG 

KAFTDRSNFNKHQTIHTGEKPYVCADCGRAFIQK 

SELITHQRIHTTEKPYKCPDCEKSFSKKPHLKVHQ 

RIHTGEKPYICAECGKAFTDRSNFNKHQTIHTGD 

KPYKCSDCGKGFTQKSVLSMHRNIHT 


2997 


A 


3 


1763 


AASTRTMGSRHFEGIYDHVGHFGRFQRVLYFICA 

FQNISCGIHYLASVFMGVTPHHVCRPPGNVSQVV 

FHNrTSNWSLEDTGALLSSGQKDYVTVQLQNGEI 

WELSRCSRNKRENTSSLGYEYTGSBCKEFPCVDG 

YIYDQNTWKSTAVTQWNLVCDRKWLAMLIQPL 

FMFGGPTGIG/VTFGYRSDRLGRRVVLWATSSS 

MFLFGIAAAFAVDYYTFMAARFFLAMVASGYLV 

VGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLV 

ALTGYLVRTWWLYQMILSTVTVPFILCCWVLPE 

TPFWLLSEGRYEEAQKMVDIMAKWNRASSCKLS 

ELLSLDLQGPVSNSPTEVQKHNLSYLFYNWSITK 

RTLTVWLIWFTGSLGFYSFSLNSVNLGGNEYLNL 

FLLGVVEIPAYTFVCIAMDKVGRRTVLAYSLFC\S 

ALACGWMVIPQKHYELGVVTAMWGKILPIGAA 

FGXLIYLYTAELYPTIVRSLAVGSGSMVCRLASIL 

APFSVDLSSIWIFIPQLFVGTMALLSGVLTLKLPE 

TLGKRLATTWEEAAKLESENESKSSKLLLTTNNS 

GLEKTEAITPRDSGLGE 


2998 


A 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLAAC 

DVVGFDLDHTLCRYNLPESAPL1YNSFAQFLVKE 

KGYDKELLNVTPEDWDFCCKGLALDLEDGNFL 

KLANNGTVLRASHGTKMMTPEVLAEAYGKKEW 

KHFLSDTGMACRSGKYYFYDNYFDLPGALLCAR 

VVDYLTKLNNGQKTFDFWKDIVAAIQHNYKMS 

AFKENCGIYFPEIKRDPGRYLHSRPESVKKWLRQ 

LKNAGKILLLITSSHSDYCRLLCA\YILGNDFTDLF 

DIVITNALKPGFFSHLPSQRPFRTLENDEEQEALP 

SLDKPGWYSQGNAVHLYELLKKMTGKPEPKVV 

YFGDSMHSDIFPARHYSNWETVLILEELRGDEGT 

RSQRPEESEPLEKKGKYEGPKAKPLNTSSKKWGS 

FFMDSVLGLENTEDSLVYTWSCKRISTYSTIAIPSI 

EAIAELPLDYKFTRFSSSNSKTAGYYPNPPLVLSS 

DETLISK 


2999 


A 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGRGHR 

EDFRFCSQRNQTHRSSLHYKPTPDLRISIENSEEA 

LTVrLUTPAAHPASRSFPDPRGLYHFCLYWNRH 

AGRLHLLYGKRDFLLSDKASSLLCFQHQEESLAQ 

GPPLLATSVTSWWSPQNISLPSAASFTFSFHSPPH 

TGAHNASVDMCELKRDLQLLSQFLKHPQKASRR 

PSAAPASQQLQSLESKLTSVRFMGDMGSFEEDRI 

NATVWKLQPTAGLQDLHfflSRQEEEQSEIMEYS 

VLLPRTLFQRTKGRSGEAEKRLLLVDFSSQALFQ 

DKNSSQVLGEKVLGIVVQNTKVANLTEPVVLTF 

QHQLQPKNVTLQCVFWVEDPTLSSPGHWSSAGC 
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SEQID 
NO: 

- 


Method 


Predicted . 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Clutatnic Acid, F=Phenylalanine, G=Clycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown. *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










ETVRRETQTSCFCNHLTYFAVLMVSSVEVDAVH 

KHYLSLLSYVGCVVSAJLACLVTIAAYLCSRVPLP 

CRRKPRDYTDCVHMNLLLAVFLLDTSFLLSEPVA 

LTGSEAGCRASAIFLHFSLLTCLSWMGLEGYNLY 

RLVVEWGTYVPGYLLKLSAMGwGFPIFLVTLV 

ALVDVDNYGPIILAVHRTPEGVIYPSMCWIRDSL 

VSYITNLGLFSLVFLFNMAMLATMVVQILRLRPH 

TQKWSHVLTLLCLSLVLG\LPWALIFFSFASGTFQ 

LWLYLFSnTSFQGFLIFIWYWSMPvLQARGGPSP 

LKSNSDSARLPISSGSTSSSRI 


3000 


A 


66 


1003 


SRGQLDAGQSSEQHGGNRQPEQSRSRSSSSSSSP 

RRSRSAAEPAMALSMPLNGLKEEDKEPLIELFVK 

AGSDGESIGNCPFSQRLFMILWLKGVVFSVTTVD 

LKRKPADLQNLAPGTHPPFITFN SE VKTD VNKIEE 

FLEEVLCPPKYLKLSPKHPESNTAGMDIFAKFSA 

YKNSRPEANEALERGLLKTLQKLDEYLNSPLPD 

EIDENSMEDIKFSTRKFLDGNEMTLADCNLLPKL 

fflVKWAKKYRNFDIPKEMTGIWRYLTNAYSRD 

EFTNTCPSDKEVEKAYSDVAKRLHQVKSRLLKE 

VSFMSSP 


3001 


A 


779 


2006 


LALTFRSALSTLPGSPMTSSGSPDLQLAWGPSLLP 

HPPSVWSPALPSCFAGPCPLLPLSDTQGWWGPN 

WLAPPSAALCRPDAAVWPDLPSSNILLVTPPPAK 

*SAVAV*PCPRGAHSLERAARQYTISGSSTSQSGK 

CSKRDTKCCAVTTSWGCFWQKHWKGDEDSGW 

AFQEGSHLGEGHL 


3002 


A 


909 


2799 


VEEAWTVWLHWGVRECLLEEETNQKEEAASSN 

WTKARGPFWQEDWVWDMRLKMTTRNFPEREV 

PCDVEVERFTREVPCLSSLGDGWDCENQEGHLR 

QSALTLEKPGTQEAICEYPGFGEHLIASSDLPPSQ 

RVLATNGFHAPDSNVSGLDCDPALPSYPKSYAD 

KRTGDSDACGKGFNHSMEVIHGRNPVREKPYKY 

PESVKSFNHFTSLGHQKIMKRGKKSYEGKNFENI 

FTLSSSLNENQRNLPGEKQYRCTECGKCFKRNSS 

L VLHHRTHTGEKP YTCNECGKSFSKNYNLI VHQ 

RIHTGEKPYECSKCGKAFSDGSALTQHQRIHTGE 

KPYECLECGKTFNRNSSLILHQRTHTGEKPYRCN 

ECGKPFTDISHLTVHLRIHTGEKPYECSKCGKAF 

RDGSYLTQHERTHTGEKPFECAECGKSFNRNSHL 

IVHQKIHSGEKPYECKECGKTFffiSAYLIRHQRIH 

TGEKPYGCNQCQKLFRNIAGLIRHQRTHTGEKPY 

ECNQCGKAFRDSSCLTKHQRIHTKETPYQCPECG 

KSFKQNSHLAVHQRLHSREGPSRCPQCGKMFQK 

SSSLVRHQRAHLGEQPMET*WLGAT*VFQFTLTP 

VFRRRVLDLTPLWSVEKNPLSYPVN 


3003 


A 


2 


1489 


SLTEHLSFFQPTAHSLTSLLGTMTTCSRQFTSSSS 

MKGSCGIGGGIGGGSSRISSVLAGGSCRAPSTYG 

GGLSVSSRFSSGGACGLGGGYGGGFSSSSSFGSG 

FGGGYGGGLGAGFGGGLGAGFGGGFAGGDGLL 

VObbKVTMQNLNDRLAo YLDKVKALbbAlNADL 

EVKIRDWYQRQRPSEIKDYSPYFKTIEDLRNKIIA 

ATIENAQPILQE)NARLAADDFRTKYEHELALRQ 

TVEADVNGLRRVLDELTLARTEiLEMQIEGLKEE 

LAYLRKNH*EEMLALRGQTGGEVNVETDAAPG 

ATDLSCILNEMRNQYEQMAEKNRRDAETWFLSKT 
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SEQED 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location • 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stopcodon,/=possible nucleotide deletion, 
\-possible nucleotide insertion 










EELNKEVASNSELVQSSRSEVTELRRVLQGLEIEL 
QSQLSMKASLENSLEETKGRYCMQLSQIQGL1GS 
VEEQLAQLRCEMEQQSQEYQILLDVKTRLEQEIA 
TYRRLLEGEDAHLSSQQASGQSYSSREVFTSSSSS 
SSRQTRPILKEQSSSSFSQGQSS 


3004 


A 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGCTFK 

DKVLVAARRNASAWLYNEERYGNITLPMSHAG 

TGNIVVIMISYPKGREILELVQKGIPVTMTIGVGT 

RHVQEFISGQSVVFVAIAFITMMIISLAWLIFYYIQ 

RFLYTGSQIGSQSHRKETKKVIGQLLLHTVKHGE 

KGIDVDAENCAVCBENFKVKDIIRILPCKHIFHRIC 

IDPWLLDHRTCPMCKLDVIKALGYWGEPGDVQE 

MPAPESPPGRDPAANLSLALPDDDGSDESSPPSA 

SPAESEPQCDPSFKGDAGENTALLEAGRSDSRHG 

GPIS 


3005 


A 

■ ■ 


184 


2552 


TMTIHQFLLLFLFWVCLPHFCSPEIMFRRTPVPQQ 

RILSSRVPRSDGJCILHRQKRGWMWNQFFLLEEY 

TGSDYQYVGKLHSDQDKGDGSLKYILSGDGAGT 

LFI1DEKTGDIHATRRIDREEKAFYTLRAQAINRR 

TLRPVEPESEFVDOHDINDNEPTFPEEIYTASVPE 

MSWGTSWQVTATDADDPSYGNSARVIYSILQ 

GQPYFSVEPETGIIRTALPNMNRENREQYQWIQ 

AKDMGGQMGGLSGTTTVNITLTDVNDNPPRFPQ 

NTIHLRVLESSPVGTAIGSVKATDADTGKNAEVE 

YRIIDGDGTDMFDIVTEKDTQEGUTVKKPLDYES 

RRLYTLKVEAENTHVDPRFYYLGPFKDTTrVKlSI 

EDVDEPPVFSRSSYLFEVHEDIEVGTIIGTVMARD 

PDSISSPIRFSLDRHTDLDRIFNIHSGNGSLYTSKP 

LDRELSQWHNLTVIAAEINNPKETTRVAVFVRIL 

DANDNAPQFAVFYDTFVCENARPGQLIQTISAVD 

KDDPLGGQKFFFSLAAVNPNFTVQDNEDNTARIL 

TRKNGFNRHEISTYLLPWISDNDYPIQSSTGTLT1 

RVCACDSQGNMQSCSAEALLLPAGLSTGALIAIL 

LCinLLVTVVLFAALKRQRKKEPLILSKEDIRDNrV 

SYNDEGGGEEDTQAFDIGTLRNPAAIEEKKLRRD 

IIPETLFIPRRTPTAPDNTDVRDFINERLKEHDLDP 

TAPPYDSLATYAYEGNDSIAESLSSLESGTTEGD 

QNYDYLREWGPRFNKLPQKYGGGESDKDS 


3006 


A 


2 


541 


GRVDKTWWGKSVGIMLTELEKALNSIIDVYHKY 

SLIKGNFHAVYRDDLKKLLETECPQYIRKKGAD 

VWFKELDINTDGAVNFQEFLILVIKMGVAALNSH 

DVYHKYSLKGNFHAVYRDDLQKLLETECPQYI 

RKKGADVWFKELDINTDGAVNFQEFLILVIKMG 

VGSPQKKVASYF 


3007 


A 


1 


1253 


MYEGIRCLLKALLGFVSLAIGTLYCPRQYRPFPG 

SLGIEAINVPEPIPDSYYRDMATWPTHAPSVEEG 

GQGRFGNQADHFLGSLAFAKLLNRSLAVPSWIE 

YQHHKPPFTNLHVSYQKYFKLEPLQAYHRVISLE 

DFMEKLAPTHWPPEKRVAYCFEVAAQRSPDKKT 

CPMKEGNPFGPFWDQFHVSFNKSELFTGISFSAS 

YREQWSQRFSPKEHPVLALPGAPAQFPVLEEHRP 

LQKYMVWSDEMVKTGEAQIHAHLVRPYVGIHL 

RIGSDWKNACAMLKDGTAGSHFMASPQCVGYS 

RSTAAPLTMTMCLPDLBCEIQRAVKLWVRSLDAQ 

SVYVATDSESYVPELQQLFKGKVKWSLKPEVA 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 

tn loct aminn 

tvf IllSt dlllllll/ 

acid residue. of 

peptide 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
i — i urcuitinc, r — valine, vv — i rypiopnan, i^iyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










QVDLYILGQADHFIGNCVSSFTAFVKRERDLQGR 
PSSFFGMDRPPKLRDEF 


3008 


A 


3136 


1898 


TARGGGSEPGPTMAANYSSTSTRREHVKVKTSS 

QPGFLERLSETSGGMFVGLMAFLLSFYLIFTNEG 

RALKTATSLAEGLSLVVSPDSMSVAPENEGRLV 

HDGALRTSKLLSDPNYGVHLPAVKLRRHVEMY 

QWVETEESREYTEDGQVKKETRYSYNTEWRSEn 

NSKNFDPvEIGPKNPRAMAGESFMATAPFVQIGRF 

FLSSGLIDKVDNFKSLSLSKLEDPHVDIIRRGDFF 

YHSENPKYPEVGDLRVSFSYAGLSGDDPDLGPA 

HWTVIARQRGDQLVPFSTKSGDTLLLLHHGDFS 

AEEVFHRELRSNSMKTWGLRAAGWMAMFMGL 

NLMTR1LYTLVDWFPVFRDLVNIGLKAFAFCVAT 

SLTLLTVAAGWLFYRPLWALLIAGLALVPILVAR 

TRVPAKKLE 


3009 


A 

A 


93 


659 


DAAVAMTAQGGLVANRGRRFKWAIELSGPGGG 

SRGRSDRGSGQGDSLYPVGYLDKQVPDTSVQET 

DRILVEKRCWDIALGPLKQIPMNLFIMYMAGNTI 

SIFPTMMVCM1VIA WRPIQ ALMAIS ATFKMLES S S 

QKFLQGLVYLIGNLMGLALAVYKCQSMGLLPTH 

ASDWLAFIEPPERMEFSGGGLLL 


3010 


A 


2 


1041 


LIDSAKARYWTQRGTWVYDNALLLLLKCLWSN 

VVPECTMASSKIVLMRLVASAYSIAQKAGMIVR 

RVIAEGDLGIVEKTCATDLQTKADRLAQMSICSS 

LARKFPKLTIIGEEDLPSEEVDQELIEDSQWEEILK 

QPCPSQYSAIKEEDLVVWVDPLDGTKEYTEGLL 

DNVTVLIGIAYEGKAIAGVINQPYYNYEAGPDAV 

LGRTIWGVLGLGAFGFQLKEVPAGKrfflTTTRSH 

SNKLVTDCVAAMNPDAVLRVGGAGNKIIQLIEG 

KASAYVFASPGCKKWDTCAPEVILHAVGGKLTD 

IHGNVLQYHKDVKHMNSAGVLATLRNYDYYAS 

RVPESIKNALVP 


3011 


A 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMRFITNH 

SDQPPQNFSATPNVTTCPMDEKLLSTVLTTSYSVI 

FIVGLVGNIIALYVFLGIHRKRNSIQIYLLNVAIAD 

LLLIFCLPFRIMYHINQNKWTLGV1LCKVVGTLFY 

MNIVT^ISIILLGFISLDRYIKINRSIQQRKAITTKQSI 

YVCCIVWMLAiGGFLTMIILTLKKGGHNSTMCF 

HYRDKHNAKGEADFNFILVVMFWLIFLLIILSYIKI 

GKNLLRISKRRSKFPNSGKYATTARNSFIVLIIFTI 

CFVPYHAFRFIYISSQLNVSSCYWKErVrlKTNEIM 

L\T.SSFNSCLDPVMYFLMSSNIRKIMCQLLFRRF 

QGEPSRSESTSEFKPGYSLHDTSVAVKIQSSSKST 


3012 


A 


246 


1346 


TEPVGYTKAEEPIAMRSLGALLLLLSACLAVSAG 

PVPTPPDMQVQENFN1SRTYGKWYNLAIGSTCPW 

LKKIMDRMTVSTLVLGEGATEAEISMTSTRWRK 

GVCEETSGAYEKTDTDGKFLYHKSKWNITMESY 

WHTNYDEYAJDT.TKKFSRHHGPTITAKLYGRAP 

QLRETLLQDFRVVAQGVGIPEDSIFTMADRGECV 

TKKEDSCQLGYSAGPCMGMTSRYFYNGTSMAC 
ETFQYGGCMGNGNNFVTEKECLQTCRTVAACN 
LPIVRGPCRAFIQLWAFDAVKGKCVLFPYGGCQ 
GNGNKFYSEKECREYCGVPGDGDEELLRFSN 


3013 


A 


67 


379 


RQIvlALLKANKDLISAGLKEFSVLLNQQVFNDPL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylnlanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T>Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










VSEEDMVTVVEDWMNFYINYYRQQVTGEPQER 

DKAT OFT T?OFT NTT ANPF1 AK~V"RT")FT lfCJWFI PHT4 

PPPSS 


3014 


A 


1 


373 


GTSWSTLRAVMSASVVSVVSRVLEEYLSSTPQRL 
KLLDAYLLYILLTGALQFGYCLFVLTFHFNSLLLF 
FFFCVGSFHSNVYFLLFTLSFLCFLFIAYFFLIRFFS 
LFIWFFHVFFIELSLFYF 


3015 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAITKVKYVDKIHIGNYEIDAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTL YFDVEPFVF YILTEVDRQG 

a uT\/rivrrcT< r T^k r PQPr^r;xr\T\/ a rri tt bdvapdpv/i 
/vxxi vuir olSJilsjQo rlJulN in v 1 Liirr i \^Jt\_tvvj i vj 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 
WSWVLLEILRDFRGTLSIKDLSQMTSITQNDIIST 
LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 
KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 
AVT 


3016 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 
RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 
NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 
ELA^QPERfCITRNQBCRKHDEINHVQKTYAEMDP 
TTAALEKEHEAITKVKYVDKIHIGNYEIDAWYFS 
PFPED YGKQPKL WLCE YCLK YMKYEKS YRFHLG 
QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 
NLCLLAKLFLDHKTL YFDVEPFVFYELTEVDRQG 

AWTVrTVIPQT^PT^PQPT^nWTJV AOTT TT DDVHD I? n\rn 
/\jni vvjir oivmsjior UOIN in V JxK^LLi l Lttrr i l^JKJxAJ- i \j 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 
WSWVLLEILRDFRGTLSIKDLSQMTSITQNDIIST 
LQSLNMVKYWKGQHVlCVTPKLVEEHLKSAQY 
KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 
AVT 


3017 


A 


38 


704 


E AHPGGQLG SERNG VRMDED VLTTLK1LIIGESG 

VOUf^QT T T R PTH'nTFriPTJT A A TTf^VT^FV VT^TTCA/n 
V VJJVOi>i-fl_fJ-«Ivr 1 UU I rLfrCiLtJ\J\ HO Vl/Trw V JS.1 lo V JJ 

GNKAKLAIWDTAGQERFRTLTPSYYRGAQGVIL 
VYDVTPUlDTFVKLD>rWLNELETYCTR]^IVNM 

I VONKIDK FT\TRFVr>RT\IFf}T lcTFARlifPrCJMT VTVA «3 
Lf VVJiMVlJL/JVjCiINXvC vJLyjt\aNCUX^iVrr\x\JSJ^OiVlJurill/io 

AKTCDGVQCAFEELVEKIIQTPGLWESENQNKG 
VKLSHREEGQGGGACGGYCSVL 


3018 


A 


2640 


2861 


APVLILQMVKLSIVLTPQFLSHDQGQLTKELQQH 
VKSVTCPCEYLRKVSECRQMGPGALEQFPGLSC 
HTSHSG 


3019 


A 


1307 


711 


PGTTMA A9T Vfllf TfTVFVT<TMAT<!"K'T FFWOTT OTYkT 

FPCTLVAQKIDLPEYQGEPDEISIQKCQEAVRQV 
QGPVL VEDTCLCFN ALGGLPGPYIKWFLEKLKPE 
GLHQLLAGFEDKSAYALCTFALSTGDPSQPVRLF 
RGRTSGRF/APRGCQDFGWDPCFQPDGYEQTYA 
EMPKAEKNAVSHRFRALLELQEYFGSLAA 


3020 


A 


1202 


180 


VSCLPTSCKMITLNNQDQPVPFNSSHPDEYKIAA 
LVFYSCIFnGLFVNITALWWSCTTKKRTTVTlYM 
MNVALVDLIFIMTLPFRMFYYAKDEWPFGEYFC 
QILGALTVFYPSIALWLLAFISADRYMAIVQPKY 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=HisHdinc, 
I=lsoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Tbreonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










AKbLKJM TCKA VLACVG V WIMTL i 1 1 IPLLLLYK 

DPDKDSTPATCLKISDIIYLKAVNVLNLTRLTFFF 

LIPLFIMIGCYLVnHNLLHGRTSKLKPKVBCEKSIRl 

OTLLVQ VXVCFMPFHICFAFLMLGTGENS YNP W 

GAFTTFLMNLSTCLDVrLYYIVSKQFQARVISVM 

LYRNYLRSMRRKSFRSGSLRSLSNINSEML 


3021 


A 


27 


1897 


EEFCTWIAVRVGEMETAPKPGKDVPPKKDKLQT 

KRKKPRRY WEEETVPTTA GAS PGPPRNKKNREL 

RPQRPKNAYTLKKSRISKKPQVPKrCPREWKNPES 

QRGLSGAQDPFPGPAPVPVEVVQKFCRIDKSRKL 

PHSKAKTRSRLEVAEAEEEETSIKAARSELLLAEE 

PGFLEGEDGEDTAKICQADIVEAVDIASAAKHFD 

LNLRQFGPYRLNYSRTGRHLAFGGRRGHVAALD 

WVTKKLMCEINVMEAVRDIRFLHSEALLAVAQN 

'RWLHIYDNQGIELHCIRRCDRVTRLEFLPFHFLLA 

TASETGFLTYLDVSVGKIVAALNARAGRLDVMS 

QNPYNAVIHLGHSNGTVSLWSPAMKEPLAKILC 

HRGGVRAVAVDSTGTYMATSGLDHQLKIFDLRG 

TYQPLSTRTLPHGAGHLAFSQRGLLVAGMGDVV 

MWAGQGKASPPSLEQPYLTHRLSGPVHGLQFCP 

FEDVLGVGHTGGITSMLVPGAGEPNFDGLESNPY 

RSRKQRQEWEVKALLEKVPAELICLDPRALAEV 

DVISLEQGKKEQIERLGYDPQAKAPFQPKPKQKG 

RSSTASLVKRKRKVMDEEHRDKVRQSLQQQHH 

KEAKAKPTGARPSALDRFVR 


3022 


A 


1 


2249 


MTAQDSNTSAHAQRDGPELPASSSWRSFWPLSC 

LSSPPVSAVEVATEGRDREVAKVGQRFCDTTSGE 

LRQARDRDCCVRMPAPVGRRSPPSPRSSMAAVA 

LRDSAQGMTFEDVAIYFSQEEWELLDESQRFLYC 

DVMLENFAHVTSLGYCHGMENEAIASEQSVSIQ 

VRTSKGNTPTQKTHLSEIKMCVPVLKDILPAAEH 

QTTSPVQKSYLGSTSMRGFCFSADLHQHQKHYN 

EEEPWKRKVDEAf FVTGCRFHVLNYFTCGEAFP 

APTDLLQHEATPSGEEPHSSSSKHIQAFFNAKSYY 

KWGEYRKASSHKHTLVQHQSVCSEGGLYECSK . 

CEKAFTCKNTLVQHQQIHTGQKMFECSECEESFS 

KKCHLILHKIIHTGERPYECSDREKAFIHKSEFIHH 

QRRHTGGVRHECGECRKTFSYKSNLIEHQRVHT 

GERPYECGECGKSFRQSSSLFRHQRVHSGERPYQ 

CCECGKSFRQIFNLERHRRVHTGEMPYQCSDCGK 

SFSCKSELIQHQRIHSGERPYECRECGKSFRQFSN 

LIRHRS1HTGDRPYECSECEKSF SRKFILIQHQRVH 

TGERPYECSECGKSFTRKSDLIQHRRIHTGTRPYE 

GSECGKSFRQRSGLIQHRRLHTGERPYECSECGK 

SFSQSASLIQHQRVHTGERPYQCCECGKSFRQIFN 

LIRHRRVHTGEMPYQCSDGGKSFSCKSELIQHRRI 

HSGERPYECSECGKSFSRKSNLIRHRRVHTEERP 


3023 


A 


3148 


634 


AAG ALRCL A AFPRAEPA SRGRQ SSP ARAC AA SR 

AERATAAAMAHRCLRLWGRGGCWPRGLQQLL 

VruGVUrOJiyPLL,KlLYRrVl ll^AKAbRNbLLlD . 

IIAAYQRFCSRPPKGFGKYFPNGKNGKKASEPKE 

VMGEKKESKPAATTRSSGGGGGGGGKRGGKKD 

DSHWWSRFQKGDIPWDDKDFRMFFLWTALFWG 

GVMFYLLLKRSGREITWKDFVNNYLSKGVVDRL 

EVVNKRFVRVTFTPGKTPVDGQYVWFNIGSVDT 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to First amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteioe, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, Lf=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginint, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 




* 






FERNLETLQQELGIEGENRVPVVYIAESDGSFLLS 

MLPTVLIIAFLLYTIRRGPAA1GRTGRGMGGLFSV 

GETTAKVLKDEBDVKFKDVAGCEEAKLEIMEFV 

NFLKNPKQYQDLGAKIPKGAILTGPPGTGKTLLA 

KATAGEANVPFITVSGSEFLEMFVGVGPARVRDL 

FALARKNAPCILFIDEIDAVGRKRGRGNFGGQSE 

QENTLNQLLVEMDGFNTTTNVVILAGTNRPDILD 

PALLRPGRFDRQIFIGPPDIKGRASIFKVHLRPLKL 

DSTLEKDKLARKLASLTPGFSGADVANV CNEAA 

LIAARHLSDSINQKHFEQAIERVIGGLEKKTQVLQ 

PEEKKTVAYHEAGHAVAGWYLEHADPLLKVSII 

PRGKGLGYAQYLPKEQYLYTKEQLLDRMCMTL 

GGRVSEEIFFGRITTGAQDDLRKVTQSAYAQIVQ 

FGMNEKVGQISFDLPRQGDMVLEKPYSEATARLI 

DDEVRILINDAYKRTVALLTEKKADVEKVALLL 

LEKEVLDKNDMVELLGPRPFAEKSTYEEFVEGT 

G SLDEDTSLPEGLKD WNKEREKEKEEPPGEK VA 

N 


3024 


A 


21 A 


1455 


LRACSLP SMS ALEKSMHLGRLPSRPPLPG SG G SQ 

SGAKMRMGPGRKRDFSPVPWSQYFESMEDVEV 

ENETGKDTFRVYKSGSEGPVLLLLHGGGHSALS 

WAVFTAAnSRVQCPJVALDLRSHGETKVKNPED 

LSAETMAKDVGNVVEAMYGDLPPPIMLIGHSMG 

GAIAVHTASSNLVPSLLGLCMBDWEGTAMDAL 

NSMQNFLRGRPKTFKSLENAIEWSVKSGQIRNLE 

SARVSMVGQVKQCEGITSPEGSKSIVEGIIEEEEE 

DEEGSESISKRKKEDDMETKKDHPYTWRIELAKT 

EKYWDGWFRGLSNLFLSCPIPKLLLLAGVDRLD 

KDLTIGQMQGKFQMQVLPQCGHAVHEDAPDKV 

AEAVATFLIRHRFAEPIGGFQCVFPGC 


3025 


A 


621 


306 


YHGGQRGRAGGSERSVQGWGGQLRNPFRTSKSL 
SWKGLSSLLFPLYNLQMGRPRDRKELGRGHSPP 
HLEGPHMLPSGAARWRWLEAPVLVLEPLVLRPA 
AAPTP 


3026 


A 


1533 


454 


AKVPQSTREEKRENGLEARSPAENLMGFNVEEM 

YEAHAWIQRILSLQNHHIIENNHILYLGRKEHDIL 

SQLQKTSSVSITEIISPGRTELEIEGARADLIEVVM 

NIEDMLCKVQEEMARKKERGLWRSLGQWTIQQ 

QKTQDEMKENIIFLKCPVPPTQELLDQKKQFERC 

GLQVLKVEKIDNEVLMAAFQRKKJCMMEEJCLHR 

QPVSHRLFQQVPYQFCNVVCRVGFQRMYSTPCD 

PKYGAGIYFTKNLKNLAEKAKKISAADKLIYVFE 

AEVLTGFFCQGHPLNTVPPPLSPGAIDGHDSWD 

NVSSPETFVIFSGMQAIPQYLWTCTQEYVQSQDY 

SSGPMRPFAQHPWRGFASGSPVD 


3027 


A 


179 


703 . 


PFHLGASSNTFRLQVQTQESKAQKEVKMGFIFSK 
SMNESMKNQKEFMLMNARLQLERQLIMQSEMR 
ERQMAMQIAWSREFLKYFGTFFGLAAISLTAGAI 
KKKKPAFLVPIVPLSFDLTYQYDLGYGTLLERMK 
GbAbULL-b 1 bKaKblj LrKvjJVU 1 r bblbfLAKJsbQbK 
FFIDK 


3028 


A 


876 


1226 


A VGKEPESS STWVRDREGHIRSRRSMKML WKLT 
DMKYEDCEVSATPARSSVRSQAPSLTLPLLLLSL 
QPAAKRGWDKLSPAQRPSLGFARRTRGRSCRER 
TWMLPSLVSEFLHRD 
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SEQ n> 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamie Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-Mefhioriine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Tbreoninc, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3029 


A 

i 


3 


1731 


FREGRFGSSCAVAAPLAGFQGLIECGYLAVDSPP 

SCWTPGGSNPAAPLPQALLPPRLPPTVLPFLGPGL 

SGELEMFTLPQKDFRAPTTCLGPTCMQDLGSSHG 

EDLEGECSRKLDQKLPELRGVGDPAMISSNTSYL 

SSRGRMIKWFWDSAEEGYRTYHMDEYDEDKNP 

SGIJMX3TSENKLCFDLLSWRLSQRDMQRVEPSL 

LQYADWRGHLFLREEVAKFLSFYCKSPVPLRPE " 

NVVVLNGGASLFSALATVLCEAGEAFLIPTPYYG 

AITQHVCLYGNIRLAYVYLDSEVTGLDTRPFQLT 

VEKLEMALREAHSEGVKVKGLILISPQNPLGDVY 

SPEELQEYLVFAKRHRLHVrVDEVYMLSVFEKSV 

GYRSVLSLERLPDPQRTHVMWATSKDFGMSGLR 

r(j 1JLY IbNQDVAI AVAbLCRYHGLSGLVQYQM 

AQLLRDRDWINQVYLPENHARLKAAHTYVSEEL 

RALGIPFLSRGAGFFIWVDLRKYLLKGrFEEEML " 

LWRRFLDNKVLLSFGKAFECKEPGWFRFVFSDQ 

VHRLCLGMQRVQQVLAGKSQVAEDPRPSQSQEP 

SDQRR 




A 

A 


t 
1 


CO A 

584 


PWLPWbDGRAAl^SRKCPRSRFPVQVGKMAVST 

VFSTSSLMLALSRHSLLSPLLSVTSFRRFYRGDSP 

TDSQKDMIEIPLPPWQERTDESIETKRARLLYESR 

l^GMLENCiLLSLFAKEHLQHMTEKQLNLYDRLI 

NEPSNDWDIYYWATEAKPAPEIFENEVMALLRD 

FAKNKNKEQRLRAPDLEYLFEKPR 


3031 


A 


1177 


359 


SLWPWILMDDSLMQISLQLLCVYTANFPNGCSSL 

CWSSCGQHPVQATHRGAVSNSLMLCILKLASQM 

PLENTTVQQMVFMLLSNLALSHDCKGVIQKSNF 

LQNFLSLALPKGGNKHLSNLTILWLKLLLNISSG 

DGQQMILRLDGCLDLLTEMSKYKHKSSPLLPLLI 

FHNVCFSPAI^KILANEKVITVLAACLESENQN 

AQRIGAAALWALIYNYQKAKTALKSPSVKRRVD 

EAYSLAKKTFPNSEANPLNAYYLKCLENLVQLL 

NSS 


3032 


A 


2 


1242 


GISGRPPRPAKRRMGKNPVRPPRALPPVPSQDDIP 

LSl^KKRKPRTKNTPASASLEGLAQTAGRRPSEG 

NEPSTKELKEHPEAPVQRRQKKTRLPLELETSST 

QKKS SS S SLLRNENGIDAEPAEE A VIQKPRRKTK 

KTQPAELQYANELGVEDEDIITDEQTTVEQQSVF 

TAPTGISQPVGKVFVEKSRRFQAADRSELIKTTEN 

IDVSMDVKPSWTTPJDVALTVHRAFRMIGLFSHG 

r LAOUA V WN1V V1Y VLAGDQLSNLSNLLQQYKT 

LAYPFQSLLYLLLALSTISAFDRIDFAKISVAIRNF 

LALDPTALASFLYFTALILSLSQQMTSDRIHLYTP 

SSVNGSLWEAGIEEQILQPWIVVNLVVALLVGLS 

WLFLSYRPGMDLSEELMFSSEVEEYPDKEKEKA 

SS . 


3033 


A 


3 


1436 


TATSGGIWLRRKWRCHWPRPLPQSCVGTEGGLQ 
VRDTSSRIAKGG\ODHTKMSLHGASGGHERSRDR 
RRSSDRSRDSSHERTESQLTPCIRNVTSPTRQHHV 

A-jIn 1 iiN 1 '1 ad 0 0 ivr 0 jr lvjr ^^rv^i or ii vj tj 1 0 Oji vji > 0 oivlN 0 

SQSSSDGSCKTAGEMVFVYENAKEGARNIRTSER 
VTLIVDNTRFVVDPSIFTAQPNTMLGRMFGSGRE 
HNFTRPNEKGEYEVAEGIGSTVFRAlLDYYKTGn 
RCPDGISIPELREACDYLCISFEYSTIKCRDLSALM 
HELSNDGARRQFEFYLEEMILPLMVASAQSGERE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=lsolcucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosinc, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










CHIWLTDDDVVDWDEEYPPQMGEEYSQIIYSTK 

LYRFFKYIENRDVAKSVLKERGLKKIRLGIEGYP 

TYKEKVKKRPGGRPEVIYNYVQRPFIRMSWEKE 

EGKSRHVDFQCVKSKSITNLAAAAADIPQDQLV 

VMHPTPQVDELDILPIHPPSGNSDLDPDAQNPML 


3034 


A 


3 . 


1972 


SSLAQHRSVAVLGWPAGWAAARARPAMQGGN 

SGVRKREEEGDGAGAVAAPPAIDFPAEGPDPEY 

DESDVPAEIQVLKEPLQQPTFPFAVANQLLLVSL 

LEHLSHVHEPNPLRSRQVFKLLCQTFIKMGLLSSF 

TCSDEFSSLIU.HHNRAITHLMRSAKERVRQDPCE 

DISRIQKIRSREVALEAQTSRYLNEFEELAILGKG 

GYGRVYKVRNKLDGQYYAIKKILIKGATKTVCM 

KVLREVKVLAGLQHPNIVGYHTAWIEHVHVIQP 

RADRAAELPSLEVLSDQEEDREQCGVKNDESSS 

SSHFAEPTPEKEKRFGESDTENQNNKSVKYTTNL 

VIRESGELESTLELQENGLAGLSASSIVEQQLPLR 

RNSHLEESFTSTEESSEENVNFLGQTEAQYHLML 

HIQMQLCELSLWDW1VERNKRGREYVDESACPY 

VMANVATKIFQELVEGVFYIHNMGIVHRDLKPR 

\iti »-f t t/~» T>T"\/"~V/""\'\ ffS T /~" T~\T7/~ > 1 A PTTVIT AT/\ ITTM1 7TVTD 

NIFLHGPDQQVKIGDFGLACTDlLQKNl DW 1 NK 

NGKRTPTHTSRVGTCLYASPEQLEGSEYDAKSD 

MYSLGWLLELFQPFGTEMERAEVLTGLRTGQL 

PESLRKRCPVQAKYIQHLTRRNSSQRPSAIQLLQS 

ELFQNSGNVNLTLQMKIIEQEKEIAELKKQLNLL 

SQDKGVRDDGKDGGVG 


3035 


A 


110 


1172 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLGSLQ 

PPPSGLKQSSHLSLSSSWDFRHAPTHPETYTCPK 

MIEMEQAEAQLAELDLLASMFPGENELIYNDQL 

AVAELKDCEEKKTMEGRSSKVYFTINMNLDVSD 

EKMAMFSLACILPFKYPAVLPEITVRSVLLSRSQQ 

TQLNTDLl ArLQKHCriCjJJVClLNA ltw VKbHAb 

GYVSRDTSSSPTTGSTVQSVDLIFTRLWIYSHHIY 

NKCKRKNILEWAKELSLSGFSMPGKPGVVCVEG 

PQSACEEFWARLRKLNWKRJLIRHREDIPFDGTN 

DETERQRKFSIFEEKWSVNGARGNHMDFGQLY 

QFLNTKGCGDVFQMFLWV 


3036 


A 


1 


2288 


FRFAERRAAAAESDVSAKMAGRSMQAARCPTD 

ELSLTNCAWNEKDFQSGQHVIVRTSPNHRYTFT 

LKTHPSWPGSIAFSLPQRKWAGLSIGQEIEVSLY 

TFDKAKQCIGTMTIEIDFLQKKSIDSNPYDTDKM 

AAEFIQQFNNQAFSVGQQLVFSFNEKLFGLLVKD 

IEAMDPSILNGEPATGKRQKIEVGLVVGNSQVAF 

EKAENSSLNLIGKAKTKENRQSIINPDWNFEKMG 

IGGLDKEFSDIFRRAFASRVFPPEIVEQMGCKHVK 

GILLYGPPGCGKTLLARQIGKMLNAREPKWNG 

PEILNKYVGESEANIRKLFADAEEEQRRLGANSG 

LHIIIFDEIDA1CKQRGSMAGSTGVHDTVVNQLLS 

KIDGVEQLMNILVIGMTNRPDLIDEALLRPGRLEV 

KMEIGLPDEKGRLQILHIHTARMRGHQLLSADV 

KASTKVEVDMEKAESLQVTRGDFLASLENDKP 

AFGTNQEDYASY1MNGIIKWGDPVTRVLDDGEL 

LVQQTKNSDRTPLVSVLLEGPPHSGKTALAAKIA 

EESNFPFIKICSPDKMIGFSETAKCQAMKKIFDDA 

YKSQLSCVVVDDIERLLDYVPIGPRFSNLVLQAL 
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SEQtD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCysteinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan,' Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










LVLLKKAPPQGRKLLIIGTTSRKDVLQEMEMLNA 
FSTTIHVPNIATGEQLLEALELLGNFKDKERTTI A 
QQVKGKKVWIGIKKLLMLIEMSLQMDPEYRVRK 
FLALLREEGASPLDFD 


3037 


A 


1 


1347 


MLDTGSEHLNRILKALPALQS AGSEGQNG SAESL 

GEGGTRDSDRARRKLRGGNKEIPTFYPCLVVRSP 

VTASDLRGTQDFAAYHGLSLILEPLGACNRLSVC 

VPVHSPPGMRVSPRSPSLRTLVIDPAEPAGAQRL 

RFSGKERSGEAGSAVEGLAVAVSMGDGGAERD 

RGPARRAESGGGGGRCGDRSGAGDLRADGGGH 

SPTEVAGTSASSPAGSRESGADSDGQPGPGEADH 

CRRILVRDAKGTIREIVLPKGLDLDRPKRTRTFFT 

AErl^r i KLilJYLcryK^i^ Y V VOKilKlliLAKl^LlNJLoil 

TQVKVWFQNRRTKQKKDQSRDLEKRASSSASEA 
FATSNILRLLEQGRLLSVPRAPSLLALTPSLPGLP 
ASHRGTSLGDPRNSSPRLNPLSSASASPPLPPPLP 
AVCFSSAPLLDLPAGYELGSSAFEPYSWLERKVG 


3038 


A 


924 


501 


TELLPLCSRSGPKPQSGDPLLQLAQQARPRLSGE 

RLETAPSLLLSRMACVISGWALSRGARTWTWAT 

PTGPVHRAQPAIRSLSAEGALTRLKEEKWPGRYI 

LPNHLTPPFLYKHLGSVPPSHWRSPLISHSVNILA 

LNWR 


3039 


A 


1263 


111 


ACGIRHEGALPGLTATPEAMLRFLPDLAFSFLLIL 
ALGQAVQFQEYVFLQFLGLDKAPSPQKFQPVPYI 
LKKIFQDREAAATTGVSRDLCYVKELGVRGNVL 
RFLPDQGFFLYPKKISQASSCLQKLLYFNLSAIKE 
REQLTLAQLGLDLGPNSYYNLGPELELALFLVQE 
PrTVWGQTTPKPGKMFVLRSVPWPQGAVHFNLL 

lJVAisX>WINJLJINrKJsJNruLr LclLVJsJiUKJJouViNr^ 

PEDTCARLRCSLHASLLVVTLNPDQCHPSRKRRA 

AIPWKLSCKNLCHRHQLFINFRDLGWHKWIIAP 

KGFMANYCHGECPFSLTISLNSSNYAFMQALMH 

AVDPEIPQAVCIPTKLSPISMLYQDNNDNVILRHY 

EDMVVDECGCG 


3040 


A 


15 


849 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFALYL 
LSTRLPRGRRLGSTEEAGGRSLWFPSDLAELREL 
SEVLREYRKEHQAYVFLLFCGAYLYKQGFAIPGS 

LSSIFGKQLVVSYFPDKVALLQRKVEENRNSLFF 
FLLFLRLFPMTPNWFLNL S APILNIPIVQFFFS VLI 
GLIPYNFICVQTGSILSTLTSLDALFSWDTVFKLL 
AIAMVALEPGTLIKKFSQKHLQLNETSTANHIHSR 
KDT 


3041 


A. 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 
LSCISVDSRIVRTKVPCSVTMSRPRKRLAGTSGSD 
KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLJsJNJL&ori WijMJvollrxlolvX.Jtlls.0 VL* ViST olUIJ.Lis_A 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPGIAGLMKIVKEAYPDHTOFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3042 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 
LSCISVDSR1VRTKVPCSVTMSRPRKRLAGTSGSD 
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SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine t>=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine,R=Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPGIAGLMKIVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3043 


A 


153 


1133 


VGTAPAPGGRDRAPAMGSFQLEDFAAGWIGGA 

ASVTVGHPLDTVKTRLQAGVGYGNTLSCIRVVY 

RRESMFGFFKGMSFPLASIAVYNSVVFGVFSNTQ 

RFLSQHRCGEPEASPPRTLSDLLLASMVAGVVSV 

GLGGPVDLIKIRLQMQTQPFRDANLGLKSRAVAP 

AEQPAYQGP VHCITnVRNEGLAGLYRGASAML 

LRDVPGYCLYFIPYVFLSEWITPEACTGPSPCAV 

WLAGGMAGAISWGTATPMDWKSRLQADGVY 

LNKYKGVLDCISQSYQKEGLKVFFRGITVNAVR 

GFPMSAAMFLGYELSLQA1RGDHAVTSP 


3044 


A 


41 


1316 


pplgagagiharsphparrlrltaagvggrasg 

llptpwrrhhgpsgaapypaArlwqgpwrcrr 

pqpmaqrydelphypgiadgpaalagfpeavpa 

apgpygphrppqplppgldsdglkrdkdeiyghp 

lfpllalgfekcelatcsprdgagaglgtprggd 

vcssdsfnedntafakqvcserpfssnpeldnlm 

iqaiqvlrfhllelekgkmpidlviedrdggcre 

dfedypapcpslpdqnniwirdhedsgsvhlgtp 

gpssgglasqsgdnssdqgvgldtsvaspssgge 

dedldqeprr>ikkrgifpkvatnimrawlfqhl 

shpypseeqkkqlaqdtgltilqvnnwfinarrr 

1yqpmidqsnrtgqgaafspegqpiggyteteph 

vafrapasvgmslnsegewhyl 


3045 


A 


3 


967 


VAHTQWHTCQRLSQLTHRSILKYLLIDTHACQV 

LILKHTHASLSLPSCQECFPSSffSASHMVSHPHPP 

PSPRWGQTPEGLPAASPCGPGPRSCFSSILPTGDS 

WGMLACLCTVLWHLPAVPALNRTGDPGPGPSIQ 

KTYDLTRYLEHQLRSLAGTYLNYLGPPFNEPDFN 

PPRLGAETLPRATVDLEVWRSLNDKLRLTQNYE 

AYSHLLCYLRGLNRQAATAELRRSLAHFCTSLQ 

GLLGSIAGVMAALGYPLPQPLPGTEPTWTPGPAH 

SDFLQKMDDFWLLKELQTWLWRSAKDFNRLKK 

KMQPPAAAVTLHLGAHGF 


3046 


A 


1185 


1584 


MYAYMYICTfflCICAYRGIHIDVYLYMCIYIHIWI 
HTYLCVH1YVYVYICTHICMCIHTYVYVYTYMY 
VYTYICLCVYICLCVHIYLCWIHMYMGTHICMC 
IHTYVHMCICVYIHMYTCVYVYTYTCVYMY 


3047 


A 


811 


132 


SLDLLGPIGILQEGRDPGTQGPQEKEKQMPASPM 

NTDAHLDINFKEGLKKERSYTGQFEANVRDEER 

QCGCGVVPDSLLMKVLSQRLDQQDCIQKGWVL 

HGVPRDLDQAHLLNRLGYNPNREFFLNVPFDSI 

MERLTLRRIDPVTGERYHLMYKPPPTMEIQARLL 

QNPlQJAbEQVKLKMDLJt' YRNSADLEQLYGSAIT 

LNGDQDPYTVFEYIESGIINPLPKKIP 


3048 


A 


2 


1166 


RPRRGQGLVQEVQTENVTVAEGGVAEITCRLHQ 
YDGSIWIQNPARQTLFFNGTRALKDERFQLEEFS 
PRRVRIRLSDARLEDEGGYFCQLYTEDTHHQIAT 
LTVLVAPENPWEVREQAVEGGEVELSCLVPRSR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glulamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysinc, L=Ltucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 
j 










PAATLRWYRDRKELKGVSSSQENGKVWSVAST , 

VRFRVDRKDDGGniCEAQNQALPSGHSKQTQYV 

LDVQYSPTARIHASQAWREGDTLVLTCAVTGN 

PRPNQIRWNRGNESLPERAEAVGETLTLPGLVSA 

DNGTYTCEASNKHGHARALYVLVVYGESRLRPT 

EGGGGAPDPGAVVEAQTSVPYAIVGGILALLVFL 

IICVLVGMVWCSVRQKGSYLTHEASGLDEQGEA 

REAFLNGSDGHKRKEEFFI 


3049 


A 


3159 


882 


VGCTLRVGVMAAAGSRKRRLAELTVDEFLASGF 

DSESESESENSPQAETREAREAARSPDKPGGSPSA 

SRRKGRASEHKDQLSRLKDRDPEFYKFLQENDQ 

SLLNFSDSDSSEEEEGPFHSLPDVLEEASEEEDGA 

EEGEDGDRVPRGLKGKKNSVPVTVAMVERWKQ 

AAKQRLTPKLFHEVVQAFRAAVATTRGDQESAE 

ANKFQVTDSAAFNALVTFCIRDLIGCLQKLLFGK 

VAKDSSRMLQPSSSPLWGKLRVDIKAYLGSAIQL 

VSCLSETTVLAAVLRHISVLVPCFLTFPKQCRML 

LKRMVVVWSTGEESLRVLAFLVLSRVCRHKKDT 

FLGPVLKQMYITYVRNCKFTSPGALPFISFMQWT 

LTELLALEPG VAYQHAFL YIRQLAIHLRNAMTTR - 

KKETYQSVYNWQYVHCLFLWCRVLSTAGPSEA 

LQPLVYPLAQVIIGCIKLIPTARFYPLRMHCIRALT 

LLSGSSGAFIPVLPFILEMFQQVDFNRKPGRMSSK 

PINFSVILKLSNVNLQEKAYRDGLVEQLYDLTLE 

YLHSQAHCIGFPELVLPVVLQLKSFLRECKVANY 

CRQVQQLLGKVQENSAYICSRRQRVSFGVSEQQ 

AVEAWEKLTREEGTPLTLYYSHWRKLRDREIQL 

EISGKERLEDLNFPEIKRRKMADRKDEDRKQFKD 

LFDLNSSEEDDTEGFSERGELRPLSTRHGVEDDEE 

DEEEGEEDSSNSEDGDPDAEAGLAPGELQQLAQ 

GPEDELEDLQLSEDD 


3050 


A 


870 


182 


HLDRYIKSPGSGSSTPAPPSHLLLYLLHPQSTRTM 

GCCGCSRGCGSGCGGCGSSCGGCGSGCGGCGSG 

RGGCGSGCGGCSSSCGGCGSRCYVPVCCCICPVC 

SWVPACSCTSCGSCGGSKGGCGSCGGSKGGCGS 

CGCSQSSCCKPCCCSSGCGSSCSQSSCCiOPCCCSS 

GCGSSCCQSSCCBaPYCCQSSCCKPCSCFSGCGSS 

CCQSSCYKPCCCQSSCCVPVCCQCKI 


3051 


A 


175 


4330 


NIPRWNFQGKSFGWLVHFSSEEVDMASDSPARS 

LDEIDLSALRDPAGIFELVELVGNGTYGQVYKGR 

HVKTGQLAAIKVMDVTGDEEEEIKQEINMLKKY 

SHHRNIATYYGAFIKKNPPGMDDQLWLVMEFCG 

AGSVTDLIKNTKGYTLKEEWIAYICREILRGLSHL 

HQHKVIHRDIKGQNVLLTENAEVKLVDFGVSAQ 

LDRTVGRRNTFIGTPYWMAPEVIACDENPDATY 

DFKSDLWSLGITAIEMAEGAPPLCDMHPMRALF 

LIPRNPAPRLKSKKWSKKFQ SFIESCL VKNHSQRP 

ATEQLMKHPFIRDQPNERQVRJQLKDHIDRTKKK 

RGEKDETEYEYSGSEEEEEENDSGEPSSELNLPGE 

STLRRDFLRLQLANKERSEALRRQQLEQQQREN 

EEHKRQLLAERQKRIEEQKEQRRRLEEQQRREKE 

LRKQQEREQRRHYEEQMRREEERRRAEHEQEYI 

RRQLEEEQRQLEILQQQLLHEQALLLEYKRKQLE 

EQRQAERLQRQLKQERDYLVSLQHQRQEQRPVE 

KKPLYHYKEGMSPSEKPAWAKEVEERSRLNRQS 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
. corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


| Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G!utamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, l>Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkndwn, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










SPAMPHKVANRISDPNLPPRSESFSISGVQPARTP 

PMLRPVDPQIPHLVAVKSQGPALTASQSVHEQPT 

KGLSGFQEALNVTSHRVEMPRQNSDPTSENPPLP 

TPJEKFDRSSWLRQEEDIPPKVPQRTTSISPALAR 

KNSPGNG SALGPRLG SQPIRA SNPDLRRTEPILES 

PLQRTSSGSSSSSSTPSSQPSSQGGSQPGSQAGSSE 

RTRVRANSKSEGSPVLPHEPAKVKPEESRDITRPS 

RPASYKKAIDEDLTALAKELRELRIEETNRPMKK 

VTDYSSSSEESESSEEEEEDGESETHDGTVAVSDI 

PRLIPTGAPGSNEQYNVGMVGTHGLETSHADSFS 

GSISREGTLMIRETSGEKXRSGHSDSNGFAGHINL 

PDLVQQSHSPAGTPTEGLGRVSTHSQEMDSGTE 

YGMGSSTKA SFTPF VDPRV YQTSPTDEDEEDEES 

SAAALFTSELLRQEQAKLNEARKISVVNVNPTNI 

RPHSDTPEIRKYKKRFNSEILCAALWGVNLLVGT 

ENGLMLLDRSGQGK\rm.rNRRRFQQMDVLEG 

LNVLVTISGKKNKLRVYYLSWLRNRILHNDPEV 

EKKQGWITVGDLEGCIHYKVVKYERIKFLV1ALK 

NAVEIYAWAPKPYHKFMAFKSFADLQHKPLLVD 

LTVEEGQRLKVIFGSHTGFHVIDVDSGNSYDIYIP 

SfflQGNITPHAIVILPKTDGMEMLVCYEDEGVYV 

NTYGRITKDVVLQWGEMPTSVAYIHSNQIMGW 

GEKAIEIRSVETGHLDGVFMHKRAQRLKFLCERN 

DKVFFASVRSGGSSQVFFMTLNRNSMMNW 


3052 


A 


1 


615 


MGQVECGGQKLGNQLEDDSEPAEGKVYSSDEE 

KLEASAGDPAGSEQEEEGSGGDSEDDGFLDSSA 

GGPGALLGPKPKLKGSLGTGAEEGAPVTAGVTA 

PGGKSRRRRTAFTSEQLLELEKEFHCKKYLSLTE 

RSQIAHALKLSEVQVKIWFQNRRAKWKRIKAGN 

VSSRSGEPVRNPK1WPIPVHVNRFAVRSQHQQM 

EQGARP 


3053 


A 


203 


2167 


FGVRVPSNTQCLVPSFHCMQTSEWDSECLTSLQP 

LPLPTPPAANEAHLQTAAISLWTVVAAVQAIERK 

VEIHSRRLLHLEGRTGTAEKKLASCEKTVTELGN 

QLEGKGAVLGTLLQEYGLLQRRLENLENLLRNR 

NFWILRLPPGIKGDIPKVPVAFDDVSIYFSTPEWE 

KLEEWQKELYKNIMKGNYESLISMDYAINQPDV 

LSQIQPEGEHNTEDQAGPEESEIPTDPSEEPGISTS 

DILSWIKQEEEPQVGAPPESKESDVYKSTYADEE 

LVIKAEGLARSSLCPEVPVPFSSPPAAAKDAFSDV 

AFKSQQSTSMTPFGRPATDLPEASEGQVTFTQLG 

SYPLPPPVGEQVFSCHHCGKNLSQDMLLTHQCS 

HATEHPLPCAQCPKHFTPQADLSSTSQDHASETP 

PTCPHCARTFTHPSRLTYHLRVHNSTERPFPCPDC 

PKRFADQARLTSHRRAHASERPFRCAQCGRSFSL 

KISLLLHQRGHAQERPFSCPQCGIDFNGHSALIRH 

QMIHTGERPYPCTDCSKSFMRKEHLLNHRRLHT 

GERPFSCPHCGKSFIRKHHLMKHQRIHTGERPYP 

CSYCGRSFRYKQTLKDHLRSGHNGGCGGDSDPS 

OV^rrlNrr VJrJ_»l I UJ_.11 1 uULU V IN I Iiurl_.£l -I IN l_J W I Oil 

GSGGGVL 


3054 


A 


3 


2212 


SCGHKSAYGSYTGLQLFWEDGQELLQHQQLQD 
LRLCVHLRPQSEKVELSLWTLFWGKGEPSAVR 
EKLGKAGFAAASGPGGRPGAERASTVLNILHLT 
AESRWEPNACNRVSSSPAGVGPLDLPVGPLLYFF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










APWARASFLCHAFQRPLTGIGLNTVRFTSEFPLH 

SKDPTAHKLLFTGNYLCKLHPRPRHAPQGSLSDF 

CHGTEGKDLPSEHNVSVEGVAQDRSPEATLCPQ 

KTCPCDICGLPvLKDILHLAEHQTTHPRQKPFVCE 

AYVKGSEFSANLPRKQVQQNVHNPIRTEEGQAS 

PVKTCRDHTSDQLSTCREGGKDFVATAGFLQCE 

VTPSDGEPHEATEGWDFHIALRHNKCCESGDAF 

NNKSTLVQHQRIHSRERPYECSKCGIFFTYAADL 

TQHQKVHNRGKPYECCECGKFFSQHSSLVKHRR 

VHTGESPHVCGDCGKFFSRS SNLIQHKR VHTGEK 

PYECSDCGKFFSQRSNLIHHKRVHTGRSAHECSE 

CGKSFNCNSSLIKHWRVHTGERPYKCNECGKFFS 

HIASLIQHQIVHTGERPHGCGECGKAFIRSSDLMK 

HQRVHTGERPYECNECGKLFSQSSSLNSHRRLHT 

GERPYQCSECGKFFNQSSSLNNHRRLHTGERPYE 

CSECGKTFRQRSNLRQHLKVHKPDRPYECSECG 

KAFNQRPTLIRHQKIHIRERSMENVLLPCSQHTPE 

ISSENRPYQGAVNYKLKLVHPSTHPGEVP 


3055 


A 


268 


2954 


ARRSSSSQGSAAPTPCQVVEASRDQLVAGPSGK 

MGNREMEELIPLVNRLQDAFSALGQSCLLELPQI 

AVVGGQSAGKSSVLENFVGRDFLPRGSGIVTRRP 

LVLQLVTSKAEYAEFLHCKGKKFTDFDEVRLEIE 

AETDRVTGMNKGISSIPINLRVYSPHVLNLTLIDL 

PGITKVPVGDQPPDIEYQIRMIMQFITRENCLILA 

VTPANTDLANSDALKLAKEVDPQGLRTIGVITKL 

DLMDEGTDARDVLENKLLPLRRGYVGVVNRSQ 

KDroGKKDIKAAMLAERKFFLSHPAYRHIADRM 

GTPHLQKVLNQQLTNHIRDTLPNFRNKLQGQLLS 

IEHEVEAYKNFKPEDPTRKTKALLQMVQQFAVD 

FEKRIEGSGDQVDTLELSGGAKINRIFHERFPFEIV 

KMEFNEKELRREISYAIKNIHGIRTGLFTPDMAFE 

AIVKKQIVKLKGPSLKSVDLVIQELINTVKKCTK 

KLANFPRLCEETERTVANHIREREGKTKDQVLLLI 

DIQVSYINTNHEDFIGFANAQQRSSQVHKKTTVG 

NQVIRKGWLTISNIGIMKGGSKGYWFVLTAESLS 

WYKDDEEKEKKYMLPLDNLKVRDVEKSFMSSK 

HIFALFNTEQRNVYKDYRFLELACDSQEDVDSW 

KASLLRAGVYPDKSVGNNKAENDENGQAENFS 

MDPQLERQ\H5TIRNLVDSYMSIINKCIRDLIPKTI 

MHLMINNVKDFINSELLAQLYSSEDQNTLMEES 

AEQAQRRDEMLRMYQALKEALGIIGDIGTATVS 

TPAPPPVDDSWIQHSRRSPPPSPTTQRRPTLSAPL 

ARPTSGRGPAPAIPSPGPHSGAPPVPFRPGPLPPFP 

SSSDSFGAPPQWSRPTRAPPSVPSRRPPPSPTRPTI 

IRPLESSLLD 


3056 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3057 


A 


1674 


1839 


WRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


oUjo 


A 

A 


3363 


2525 


FLVKL1LIILCRCLHSLSRSVQQLRTSFQDHAVWK 

PLMKVLQNAPDEILWASSMLCNLLLEFSPSKEPI 

LESGAVELLCGLTQSENPALRVNGIWALMNMAF 

QAEQKIKADILRSLSTEQLFRLLSDSDLNVLMKT 

LGLLRNLLSTRPH3DKIMSTHGKQIMQAVTLILEG 

EHNIEVKEQTLCILANIADGTTAKDLIMTNDDILQ 
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SEQID 

NO: 




Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location < 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIonine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M-Melhionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X— Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










KIKYYMGHSHVKLQLAAMFCISNLIWNEEEGSQ 
ERQDKLRDMGIVDILHKLSQSPDSNLCDKAKMA 


3059 


A 


679 


167 


SSWPSLSSQMHFPSFHLHVAAHYGRDSFVRLLLE 

FKAEVDPLSDKGTTPLQLAIIRERSSCVKILLDHN 

ANlUltjNtjl'LLKYAVlKbNHSYCRMFLQRGADTN 

LGRLEDGQTPLHLSALRDDVLCARMLYNYGAD 

TNTRNYEGQTPLAVSISISGSSRPCLDFLQEVTSM 




A 
A 


jU 




r^LyLUMDFNCYCADGDSCTCAGSCKCKECKCT 

SCKKSCCSCCPAGCAKCAQGCICKGATDKCSCC 

A 


3061 


A 


428 


720 


VRRDVRQQATWAMASDLDFSPPEVPEPTFLENL 

LRYGLFLGAIFQLICVLAIIVPIPKSHEAEAEPSEPR 

SAEVTRKPKAAVPSVNKRPKKETKKKR 


3062 


A 


1589 


276 


WKQKYEPLGLDAAGIEEAITAVGSFILKANELLQ 

VIDSSMKNFKAFFRWLYVAMLRMTEDHVLPELN 

KMTQKDITFVAEFLTEHFNEAPDL YNRKGKYFN 

VERVGQYLKDEDDDLVSPPNTEGNQWYDFLQN 

SSHLKESPLLFPYYPRKSLHFVKRRMENIIDQCLQ 

KPADVIGKSMNQAICIPLYRDTRSEDSTRRLFKFP 

FLWNNKTSNLHYLLFTILEDSLYKMCILRPJHTDIS 

QSVSNGLIAIKFGSFTYATTEKVRRS1YSCLDAQF 

YDDETVTWLKDTVGREGRDRLLVQLPLSLVYN 

SEDSAEYQFTGTYSTRLDEQCSAIPTRTMHFEKH 

WRLLESMKAQYVAGNGFRXVSCVLSSNLRHVR 

VFEMDIDDEWELDES SDEEEEASNKPVKIKEE VL 

SESEAENQQAGAAALAPEIVIKVEKLDPELDS 


3063 

I- 


A 


50 


849 


DKMPSIFAYQSSEVDWCESNFQYSELVAEFYNTF 

SMDPFFlFGPLMMLLMHPYAQBaR.SRYlYVVWVLF 

MnGLFSMYFHMTLSFLGQLLDEIAILWLLGSGYS 

1WMPRCYFPSFLGGNRSQF1RLVFITTVVSTLLSFL 

RPTVNAYALNSIALHILYIVCQEYRKTSNKELRH 

LIEVSVVL WAV ALTS WISDRLLCSFWQRIHFFYL 

HS1WHVLISITFPYGMVTMALVDANYEMPGETL 

KVRYWPRDSWPVGLPYVEIRGDDKDC 




A 

A 


1 CO! 

152 3 


925 


AATMADGQMPFSCHYPSRLRRDPFRDSPLSSRLL 

DDGFGMDPFPDDLTASWPDWALPRLSSAWPGTL 

RSGMVPRGPTATARFGVPAEGRTPPPFPGEPWK 

VCVNVHSFKPEELMVKTKDGYVEVSGKHEEKQ 

QEGGIVSKNFTKKIQLPAEVDPVTWASLSPEGLL 

IIEAPQVPPYSTFGESSFNMELPQDSQEVTCT 


3065 • 


A 


230 


2929 


LSTSLTGSHLFSLGNHSTRENLNAGNFNFPSEGH 

LVRSTGPGGSFAKrIMVAQCVSPKGPLACSRTYF 

FGATHVPYLGGDSKLPKKTEQIRLLSQIYAAVIE 

AVLAGIACYAKTSSLTKAKEVAEQTLGSGLDSFE 

LIPFKAALRSmTFHIHAVNNQGlUVPLDSEDSLS 

FVKTACMAVYDIPDLLGGNGCLGSWFSESFLTS 

QILVKEKDGTVTTETSSVVLTAAVPRFCSWLVED 

NEVKLSEKTHQAVRGDESFLGTYLTGGEGAYLY 

c c\t oci^vP'RPn'Nrv/XTC'C'CcnT t x?cur^i>xj/^cTTTox'r\ 
ooINL,^awJriHHjlN VrlrrootjLiLr bxlLKriOollloKD 

HMNSISFYDGDSTSTVAALLIDFKSSLLPHLPVHF 

HGSSNFLM1ALFPKSKJYQAFYSEVFSLWKQQDN 

SGISLKVIQEDGLSVEQKRLHSSAQKLFSALSQPA 

GEKRSSLKLLSAKLPELDWFLQFTFAISSISQEPVM 

RTHLPVLLQQAEmTTHRIESDKVUSrVTGLPGCH 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










ASELCAFLVTLHKECGRWMVYRQIMDSSECFHA 

AHFQRYLSSALEAQQNRSARQSAYIRKKTRLLV 

VLQGYTDVIDWQALQTHPDSNVKASFT1GAITA 

GVEPMSCYMEHRFLFPKCLDQCSQGLVSNWFT 

SHTTEQRHPLLVQLQSLIRAANPAAAFILAENGrV 

TRNEDIELILSENSFSSPEMLRSRYLMYPGWYEG 

KLNAGSVYPLMVQICVWFGRPLEKTRFVAKCKA 

IQSSIKPSPFSGMYHILGKVKFSDSERTMEVCYNT 

LANSLSIMPVLEGPTPPPDSKSVSQDSSGQQECYL 

VF1GCSLKEDSIKDWLRQSAKQKPQRKALKTRG 

MLTQQEIRSIHVKRHLEPLPAGYFYNGTQFVNFF 

GDKTDFHPLMDQFMNDYVEEANREDEKYNQELE 

QQEYHDLFELKP 


3066 ; 


A 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAGAR 

GLRATYHRLLDKVELMLPEKLRPLYNHPAGPRT 

VFFWAPIMKWGLVCAGLADMARPAEKLSTAQS 

AVLMATGFIWSRYSLVIIPKNWSLFAVNFFVGAA 

GASQLFRIWRYNQELKAKAHK 


3067 


A 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYPAG 

SLLRQSPQPRHTFYAGPRLSASASSBCELLMKLRR 

KTGYSFVNCKKALETCGGDLKQAEIWLHKEAQ 

KEGWSKAAKLQGRKTKEGLIGLLQEGNTTVLVE 

VNCETDFVSRNLKFQLLVQQVALGTMMHCQTL 

KDQPSAYSKGFLNSSELSGLPAGPDREGSLKDQL 

ALAIGKLGENMILKRAAWVKVPSGFYVGSYVHG 

AMQSPSLHKLVLGKYGALVICETSEQKTNLEDV 

GRRLGQHWGMAPLSVGSLDDEPGGEAETKML 

SQPYLLDPSITLGQYVQPQGVSWDFVRFECGEG 

EEAAETE 


3068 


A 


3 


1679 


NSRVWGPWTEPSAGSLRPMARKQNRNSKELGL 

VPLTDDTSHAGPPGPGRALLEGDHLRSGVPGGR 

RRKDWSCSLLVASLAGAFGSSFLYGYNLSVVNA 

PTPYIKAFYNESWERRHGRPIDPDTLTLLWSVTV 

SIFAIGGLVGTLIVKMIGKVLGRKHTLLANNGFAI 

SAALLMACSLQAGAFEMLIVGRFIMGIDGGVALS 

VLPMYLSEISPKEIRGSLGQVTAIFICIGVFTGQLL 

GLPELLGKESTWPYLFGVIVVPAWQLLSLPFLP 

DSPRYLLLEKHNEARAVKAFQTFLGKADVSQEV 

EEVLAESRVQRSERLVSVLELLRAPYVRWQVVT 

VIVTMACYQLCGLNAIWFYTNSIFGBCAGIPPAKIP 

YVTLSTGGIETLAAVFSGLV1EHLGRRPLLIGGFG 

LMGLFFGTLTITLTLQDHAPWVPYLSIVGILAIIAS 

FCSGPGGIPFILTGEFFQQSQPJ'AAFIIAGTVNWLS 

NFAVGLLFPFIQKSLDTYCFLVFATICITGAIYLYF 

VLPETKNRTYAEISQAFSKRNKAYPPEEKIDSAV 

TDGKINGRP 


oft/ft 
3069 


A 


861 


300 


AAGAVVSAMPKAKGKTRRQKFGYSVNRKRLNR 
NARRKAAPRIECSHTRHAWDHAKSVRQNLAEMG 
LAVDPNRAVPLRJCRXVKAMEVDIEERPKELVRK 

DV\n "KTni T7AT7AOT WW H,~ts3 r T T l CDHT TTWT\TT>'\J r \A\T 

ENHGEDYKAMARJDEKNYYQDTPKQIRSKMVY 
KRFYPAEWQDFLDSLQKRKMEVE 


3070 


A 


325 


2019 


LAEPEVATDSGQQADLPAEGGDPRAEASCSVLH 
SKPHAMADSRDPA SDQMQHWKEQRA AQKADV 
LTTGAGMPVGDKLNVITVGPRGPLLVQDWFTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Leucine, M=Methionine,. 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EMAHFDRERIPER WHAKG AG AFG YFE VTHDIT 

KYSKAKVFEHIGKKTPIAVRFSTVAGESGSADTV 

RDPRGFAVKPYTEDGNWDLVGMNTPIFFIRDPILF 

PSrTOSQKRNPQTHLKDPDMVWDFWSLRPESLH 

QVSFLFSDRGIPDGHRHMNGYGSHTFKLVNANG 

EAVYCKFHYKTDQGIKNLSVEDAARLSQEDPDY 

GIRDLFNAIATGKYPSWTFYIQVMTFNQAETFPF 

NPFDLTKVWPHKDYPLIPVGKLVLNRNPVNYFA 

EVEQIAFDPSNMPPGIEASPDKMLQGRLFAYPDT 

HRHRLGPNYLHIPVNCPYRARVANYQRDGPMC 

MQDNQGGAPNYYPNSFGAPEQQPSALEHS1QYS 

GEVRRFNTANDDNVTQVRAFYVNVLNEEQRKR 

LCENIAGHLKDAQIFIQKKAVKNFTEVHPDYGSH 

IQALLDKYNAEKPKNAIHTFVQSGSHLAAREKA 

NL 


3071 


A 


1 


1187 


SLGWLERPPALSRAAGDGARRLSGSRRGDVWLT 

SSAAGLLRSVAGGSWCGGQLRARGGSGRCVAR 

AMTGNAGEWCLMESDPGVFTELIKGFGCRGAQ 

VEEIWSLEPENFEKLKPVHGLIFLFKWQPGEEPA 

GSVVQDSRLDTIFFAKQVINNACATQAIVSVLLN 

CTHQDVHLGETLSEFKEFSQSFDAAMKGLALSN 

SDVIRQVHNSFARQQMFEFDTKTSAKEEDAFHF ■ 

VSYVPVNGRLYELDGLREGPIDLGACNQDDWIS 

AVRPVEmQKYSEGEIRFNLMAIVSDRKMIYEQ 

KIAELQRQLAEEEPMDTDQGNSMLSAIQSEVAK 

NQMLffiEEVQKLKRYKIENIRRKHNYLPFIMELL 

KTLAEHQQLIPLVEKAKEKQNAKKAQETK 


3072 


A 


103 


2775 

- 


RLRTLAPPGLLLGPPLVPDSRRRHQASLTPLHISG 

SPQLVGRGDRKLRTEVLVPPAALPAETRQRRSER 

LPRRTCPRGGAPGPGRSRLPRSLPPPSAIPGLRSPV 

WAAGLGGGGRREPSRGKGGAALRARHRSTMAE 

LGAGGDGHRGGDGAVRSETAPDSYKVQDKKNA 

SSRPASAISGQNNNHSGNKPDPPPVLRVDDRQRL 

ARERREEREKQLAAREIVWLEREERARQHYEKH 

LEERKKrUJEEQRQKEERRRAAVEEKRRQRLEED 

KERHEAVVRRTMERSQKPKQKHNRWSWGGSLH 

GSPSIHSADPDRRSVSTMNLSKYVDPVISKRLSSS 

SATLLNSPDRARRLQLSPWESSWNRLLTPTHSF 

LARSkSTAALSGEAVIPICPRSASCSPUMPYKAAH 

SRNSMDRPKLFVTPPEGSSRRRIIHGTASYKKERE 

RENVLFLTSGTRRAVSPSNPKARQPARSRLWLPS 

KSLPHLPGTPRPTSSLPPGSVBCAAPAQVRPPSPGN 

IRPVKREVKVEPEKKDPEKEPQKVANEPSLKGRA 

PLVKVEEATVEERTPAEPEVGPAAPAMAPAPAS 

APAPASAPAPAPVPTPAMVSAPSSTVNASASVKT 

SAGTTDPEEATRLLAEKRRLAREQREKEERERRE 

QEELERQKREELAQRVAEERTTRREEESRRLEAE 

QAREKEEQLQRQAEERALREWEEAERAQRQKEE 

EARVREEAERVRQEREKHFQREEQERLERKKRL 

lVliN.IV 1 iVfv I L,A 1 UJviv 1 Ol-Jv^IvJN ivO/\lj 1 LjLj 

TEVSALPCTTNAPGNGKPVGSPHVVTSHQSKVT 
VESTPDLEKQPNENGVSVQNENFEEITNLPIGSKP 
SRLDVTNSESPEIPLNPILAFDDEGTLGPLPQVDG 
VQTQQTAEVI 


3073 


A • 


67 


2415 


PPRVCRDHVCLICWDPIAGTGGSRSTMPALPLDQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pnenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\f=possible nucleotide insertion 










LQITHKDPKTGKLRTSPALHPEQKADRYFVLYKP 

PPKDNIPALVEEYLERATFVANDLDWLLALPHD 

KFWCQVIFDETLQKCLDSYLRYVPRKFDEGVAS 

APEWDMQKRLHRSVFLTFLRMSTHKESKDHFIS 

PSAFGEILYNNFLFDIPKILDLCVLFGKGNSPLLQ 

KMIGNIFTQQPSYYSDLDETLPmQVFSNILQHC 

GLQGDGANTTPQKLEERGRLTPSDMPLLELKDIV 

LYLCDTCTTLWAFLDBFPLACQTFQKHDFCYRLA 

SFYEAAIPEMESAIKKRRLEDSKLLGDLWQRLSH 

SRKKLMEEFHIILNQICLLPILESSCDNIQGFIEEFL 

QIFSSLLQEKRFLRDYDALFPVAEDISLLQQASSV 

LDETRTAYELQAVESAWEGVDRRKATDAKDPSV 

IEEPNGEPNGVTVTAEAVSQASSHPENSEEEECM 

G A AAA VGP AMCG VELDSLIS Q VKDLLPDLGEGFI 

LACLEYYHYDPEQVMNILEERLAPTLSQLDRNL 

DREMKPDPTPLLTSRHNVFQNDEFDVFSRDSVDL 

SRVHKGKSTRKEENTRSLLNDKRAVAAQRQRYE 

yiov V V E.JD V r Li\£r \je,o L,r I xii> VYi cL>Jb Y JJJJ 1 Y U 

GNQVGANDADSDDELISRRPFTIPQVLRTKVPRE 
GQEEDDDDEEDD ADEEAPKPDHF VQDP A VLREK 

APARRMAFT Alflf fiVR Wrr5*;TAVAnQPRr:ur<'?r»C 

RETTQERRKKEANKATRANHNRRTMADRKRSK 
GMIPS 


3074 


A 


3 


251 


GEARSPPPAAALLDMDPETCPCPSGGSCTCADSC 
KCEGCKCTSCKKSCCSCCPAECEKCAKDCVCKG 
GEAAEAEAEKCSCCQ 


3075 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 
RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WriAJsJWvivL/C. W JlLJ<JlJfcJbrUsJS±iCAAKOlllJ Y tK.VK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQIEKRDKYSRRR 

PYNDDADIDYINERNAKFNKKAEREYGKYTAEI 

KQNLERGTAV 


3076 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 
RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQiEKRDKYSRRR 

PYNDDADIDYINERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3077 


A 


1 


968 


FRLRPRRACAQLLWHPAAGMASWAKGRSYLAP 
GLLQGQVAIYTGGATGIGKAIVKELLELGSNWI 
ASRKLERLKSAADELQANLPPTKQARVIPIQCNIR 
NEEEVNNLVKSTLDTFGKINFLVNNG GGQFLSPA 

t'tJTCC"k r ri\X/T-T A "\/T T7TTvTT T^TTJVMrT A \7VCOUA)fV 

liiliDoJtvOVvJlA V-Llil rlL X \Jir YMU1S_A V Yoo WMJv 

KHGGSIVNrrVPTKAGFPLAVHSGAARAGVYNLT 

KSLAFEWACSGnONCVAPGVr/SQTAVENYGSW 

GOSFFEGSFOKIPAKRIGVPEEVSSWCFLLSPAA 

SFITGQSVDVDGGRSLYTHSYEVPDHDNWPKGA. 

GDLSWKKMKETFKEKAKL 


3078 


A 


2 


3508 


FVRESGKAPVTFDDITVYLLQEEWVLLSQQQKEL 

CGSNKLVAPLGPTVANPELFRKFGRGPEPWLGS 

VQGQRSLLEHHPGKKQMGYMGEMEVQGPTRES 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide' 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=G!ycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=(Jnknown, *=Stop codon, /^possible nucleotide deletion, 
\-possible nucleotide insertion 










GQSLPPQKKAYLSHLSTGSGHffiGDWAGRNRKL 

LKPRSIQKSWFVQFPWLIMNEEQTALFCSACREy 

PSIRDKRSRLIEGYTGPFKVETLKYHAKSKAHMF 

CVNALAARDPIWAARFRSIRDPPGDVLASPEPLF 

TADCPIFYPPGPLGGFDSMAELLPSSRAELEDPGG 

DGAJPAMYLDCISDLRQKEITDGfflSSSDIMLYN 

DAVESCIQDPSAEGLSEEVPWFEELPWFEDVA 

VYFTREEWGMLDKRQKELYRDVMRMNYELLAS 

LGPAAAKPDLISKLERRAAPWIKDPNGPKWGKG 

RPPGNKKMVAVREADTQASAADSALLPGSPVEA 

RASCCSSSICEEGDGPRRIKRTYRPRSIQRSWFGQ 

FPWLVIDPKETKLFCSACIERPNLHDKSSRLVRG 

YTGPFKVETLKYHEVSKAHRLCVNTVEIKEDTPH 

TALVPEISSDLMANMEHFFNAAYSIAYHSRPLND 

FEKILQLLQSTGTVILGKYRNRTACTQFIKYISETL 

KREILEDVRNSPCVSVLLDSSTDASEQACVGIYIR 

YFKQMEVKESYITLAPLYSETADGYFETIVSALD 

ELDIPFRKPGWVVGLGTDGSAMLSCRGGLVEKF 

QE VIPQLLP VHC V AHRLHL A WD ACG SIDL VKK 

CDRHIRTVFKFYQSSNKRLNELQEGAAPLEQEIIR 

LKDLNAVRWVASRRRTLHALLVSWPALARHLQ 

RVAEAGGQIGHRAKGMLKLMRGFHFVKFCHFL 

LDFLSIYRPLSEVCQKErVLITEVNATLGRAYVAL 

ESLRHQAGPKEEEFNASFKDGRLHGICLDKLEVA 

EQRFQADRERTVLTGIEYLQQRFDADRPPQLKN 

MEVFDTMAWPSGIELASFGNDDILNLARYFECSL 

QHCRFPLLSKLMAVVYCVPISTSCCERGFKAMN 

RIRTDERTKLSNEVLNMLMMTAVNGVAVTEYD 

PQPAIQHWYLTSSGRRFSHVYTCAQVPARSPASA 

RLRKEEMGALYVEEPRTQKPPILPSREAAEVLKD 

CIMEPPERLLYPHTSQEAPGMS 


•3079 


A 


343 


1513 


FSPLEPRLCSLGGWGALQAGEPCQPSRAGCGRE 

GATMGCTLSAEERAALERSKAIEKNLKEDGISAA 

KDVKLLLLGAGESGKSTIVKQMKIIHEDGFSGED 

VKQYKPVVYSNTIQSLAAJVRAMDTLGIEYGDK 

ERKADAKMVCDVVSRMEDTEPFSAELLSAMMR 

LWGDSGIQECFNRSREYQLNDSAKYYLDSLDRIG 

A ADYOPTFODTT RTRVTf TTfiTVPTHPT'Pk'>JT WPR 

LFDVGGQRSERKKWIHCFEDVTAIIFCVALSGYD 

QVLrffiDETTNRMHESLKLFDSICNNKWFTDTSII 

LFLNKKDIFEEKIKKSPLTICFPEYTGPSAFTEAVA 

YIQAQYESKNKSAHKE1YSHVTCATDTNNIQFVF 

DAVTDVnAKNLRGCGLY 


3080 


A 


41 . 


997 


EARTARELTDGVTDGLTMADQPKPISPLKNLLA 
GGFGGVCLVFVGHPLDTVKVRLQTQPPSLPGQPP 
MYSGTFDCFRKTLFREGITGLYRGMAAPIIGVTP 
MFAVCFFGFGLGKKLQQKHPEDVLSYPQLFAAG 

LDCAKKLYQEFGIRGIYKGTVLTLMRDVPASGM 
YFMTYEWLKMFTPEGKRVSELSAPRILVAGGIA 
GEFNWAVAIPPDVLKSRFQTAPPGKYPNGFRDVL 
RELIRDEGVTSLYKGFNAVM1RAFPANAACFLGF 
EVAMKFLNWATPNL 


3081 


A 


3 


1996 


MADMEDLFGSDADSEAERKDSDSGSDSDSDQE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Iso)eucine, K=Lysine, U=Leucine, M=Methionine, 
N=Asparagine, P=Prolirie, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possibIe nucleotide insertion 










NAASGSNASGSESDQDERGDSGQPSNKELFGDD 

SEDEGASHHSGSDNHSERSDNRSEASERSDHEDN 

DPSDVDQHSGSEAPNDDEDEGHRSDGGSHHSEA 

EGSEKAHSDDEKWGREDKSDQSDDEKIQNSDDE 

ERAQGSDEDKLQNSDDDEKMQNTDDEERPQLS 

DDERQQLSEEEKANSDDERPVASDNDDEKQNSD 

DEEQPQLSDEEKMQNSDDERPQASDEEHRHSDD 

EEEQDHKSESARGSDSEDEVLRMKRKNAIASDSE 

ADSDTEVPKDNSGTMDLFGGADDISSGSDGEDK 

PPTPGQPVDENGLPQDQQEEEPIPETRIEVEIPKV 

NTDLGNDLYFVKLPNFLSVEPRPFDPQYYEDEFE 

DEEMLDEEGRTRLKLKVENTIRWRIRRDEEGNEI 

KESNARIVKWSDGSMSLHLGNEVFDVYKAPLQG 

T*\T TVTTTT PTT) /"^/""TV^T APA A 1 7PT/TT/T ' 1 Tn TIT TOTnO A 

DtiNHLr 1KQGTGJLQGQA VFKTKLTFRPHSTDSAT 
HRKMTLSLADRCSKTQK1R1LPMAGRDPECQRTE 
IVnKKEEERLRASIRRESQQRRMREKQHQRGLSAS 
YLEPDRYDEEEEGEESISLAAIKNRYKGGIREERA 
RJYSSDSDEGSEEDKAQRLLKAKKLTSDEVRPNL 
FNSRGLSCTQEPTALNEELTDQAGTN 


3082 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELWRIASLEVENQSLRGWQELQQAISKLEA 

KLN VLbKabPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQYAEKKAKKPALVAKSSILLDVKPWDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 

QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDIAA 

FNKI 


3083 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELVVRIASLEVENQSLRGWQELQQAISKLEA 

RLN VLbKbbPGHRATAPQTQHVSPMRQVEPPAK 

B3PATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQYAEKKAKKPALVAKSSILLDVKPWDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 

QIQCWEDDKVGTOLLEEEITKFEEHVQSVDIAA 

FNKI 


3084 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPWGAPGMGSVSTEPPDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Uuknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=possib!e nucleotide insertion 










eamqkwyykdpqgeiqgpfnnqemaewfqag 

yfmsllvkracdesfqplgdimkmwgrvpfsp 

gpappphmGeldqerltrqqeltalyqmqhlqy 

qqfliqqqyaqvlaqqqkaalssqqqqqlalll 

qqfqtlkmrisdqn1ipsvtrs vsvpdtgsiwelq 

ptasqptvweggsvwdlpldtttpgpaleqlqq 

lekakaakleqerreaemrakreeeerkrqeel 

rrrqkgilrrqqeeerkrreeeelarrkqeealr 

rqreqeialrrqreeeerqqqeealrrleerrre 

eeerrkqeellrkqeeeaakwareeeeaqrrle 

enrlrmeeeaarlrheeeerkrkelevqrqkel 

mrqrqqqqealrrlqqqqqqqqlaqmklpsss 

twgqqsnttacqsqatlslaeiqkleeererqlr 

eeqrrqqrelmkalqqqqqqqqqklsgwgnv 

skpsgttkslleiqqeearqmqkqqqqqqqhqq 

pnrarnnthsnlhtsignsvwgsintgppnqwa 

sdlvssiwsnadtknsnmgfwddavkevgprn 

stnknknnaslsksvgvsnrqnkkveeeekllk 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3085 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTVVGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDS SG AFLSLKK VQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPVVGAPGMGSVSTEPDDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 

EAMQKWYYKDPQGEIQGPFMNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine. 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STNKNKNNASLSKSVGVSNRQNKKVEEEEKLLK 

LFQGVNKAQDGFTQWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVPvADPSLLGFSVNASSER 

LNMGEEETLDDY 


3086 


A 


675 


1334 


LHPAATSTAWLUVPPGLSMALSWVLTVLSLLPL 

LEAQIPLCANLVPVPITNATLDRITGKWFYIASAF 

RNEEYNKSVQEIQATFFYFTPNKTEDTIFLREYQT 

RQDQCIYNTTYLNVQRENGTISRYVGGQEHFAH ' 

LLILRDTKTYMLAFDVNDEKNWGLSVYADKPET 

TKEQLGEFYEALDCLRIPKSDWYTDWKKDKCE 

PLEKQHEKERKQEEGES 


3087 


A 


1 


1575 


CTPVARSMATTATCTRFTDDYQLFEELGKGAFS 

WRRCVKKTSTQEYAAKIINTKKLSARDHQBCLE 

REARICRLLKHPNIVRLHDSISEEGFHYLVFDLVT 

GGELFEDIVAREYYSEADASHCIHQILESVNHIHQ 

HDIVHRDLKPENLLLASKCKGAAVKLADFGLAIE 

VQGEQQAWFGFAGTPGYLSPEVLRKDPYGKPVD 

IWACGVILYILLVGYPPFWDEDQHKLYQQIKAG 

AYDFPSPEWDTVTPEAKNLINQMLtlNPAKRITA 

DQALKHPWVCQRSTVASMMHRQETVECLRKFN 

ARRKLKG AILTTML VSRNFS AAKSLLNKKSDG G 

VKPQSNNKNSLVSPAQEPAPLQTAMEPQTTVVH 

NATDGDCGSTESCNTTTEDEDLKVRKQEIIKITEQ 

LffiAINNGDFEAYTKICDPGLTSFEPEALGNLVEG 

MDFHKFYFENLLSKNSKPIHTTILNPHVHVIGED 

AACIAYIRLTQYIDGQGRPRTSQSEETRVWHRRD 

GKWLNVHYHCSGAPAAPLQ 


3088 


A 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDFAE 

QLKWSAELARLGESIMDGKQGGMDGSKPAGPR 

DFPGIRLLSNPLMGDAVSDWSPMHEAA1HGHQL 

SLRNLISQGWAVNnTADHVSPLHEACLGGHLSC 

VKILLKHGAQVNGVTADWHTPLFNACVSGSWD 

CVNLLLQHGASVQPESDLASPIHEAARRGHVEC 

VNSLIAYGGNIDHKISHLGTPLYLACENQQRACV 

KKLLESGADWQGKGQDSPLHAVARTASEELAC 

LLMDFGADTQAKNAEGKRPVELVPPESPLAQLF 

T T7T5"COT>T*CT Hint /^T>T T> TT> V PT?P T/^/^vT TT TV TTV T \TJ T\ 

LEREGPrbLMCjLGRLRIRKCFGlQQHHKlTKLVLP 
EDLKQFLLHL 


3089 


A 


73 


432 


DMAGLMTTVTSLLFLGVCAHHIIPTGSVVLPSPCC 
MFFVSKRIPENRWSYQLSSRSTCLKAGVIFTTKK 
GQQFCGDPKQEWVQRYMKNLDAKQKKASPRA 
RAVAVKGPVQRYPGNQTTC 


3090 


A 


4627 


611 


LMEAGGGGGALPAGVETMVLTLGESWPVLVGR 

RFLSLSAADGSDGSHDSWDVERVAEWPWLSGTI 

KAVaxltJJV IJsJsJUljKVCVbrUOcbWKJtKKWlbV 

YSLLRRAFLVEHNLVLAERKSPEISERIVQWPAIT 

YKPLLDKAGLGSITSVRFLGDQQRVFLSKDLLKP 

IQDVNSLRLSLTDNQIVSKEFQALIVKHLDESHLL 

KGDKNLVGSEVKIYSLDPSTQWFSATWNGNPA 

SKTLQVNCEEIPALKIVDPSLIHVEVVHDNLVTC 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid, residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
J=lsoleucine, K=Lysine, [^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonint, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GNSARIGAVKRKSSENNGTLVSKQAKSCSEASPS 

MCPVQSVPTTVFKEILLGCTAATPPSKDPRQQST 

PQAANSPPNLGAKIPQGCHKQSLPEEISSCLNTKS 

EALRTKPDVCKAGLLSKSSQIGTGDLKILTEPKGS 

CTQPKTNTDQENRLESVPQALTGLPKECLPTKAS 

SKAELEIANPPELQKHLEHAPSPSDVSNAPEVKA 

GVNSDSPNNCSGKKVEPSALACRSQNLKESSVK 

VDNESCCSRSNNKIQNAPSRKSVLTDPAKLKKLQ 

QSGEAFVQDDSCVNIVAQLPKCRECRLDSLRKD 

KEQQKDSPWCRITHFRRLQFNKHGVLRVEGFLT 

PMCYDNEAIGLWLPLTKNVVGIDLDTAKYILANI 

GDHFCQMVISEKEAMSTIEPHRQVAWKRAVKG 

VREMCDVCDTTIFNLHWVCPRCGFGVCVDCYR 

MKRKNCQQGAAYKTFSWLKCVKSQIHEPENLM 

PTQIIPGKALYDVGDIVHSVRAKWGIKANCPCSN 

RQFKLFSKPASKEDLKQTSLAGEKPTLGAVLQQ 

NPSVLEPAAVGGEAASKPAGSMKPACPASTSPLN 

WLADLTSGNVNKENKEKQPTMPILKNEIKCLPPL 

PPLSKSSTVLHTFNSTILTPVSNNNSGFLRNLLNSS 

TGKTENGLKNTPKELDDIFA SL VQNKTTSDLSKR 

PQGLT1KPSILGFDTPHYWLCDNRLLCLQDPNNK 

SNWNVFRECWKQGQPVMVSGVHHKLNSELWK 

PESFRKEFGEQEVDLVNCRTNEnTG ATVGDFWD 

GFEDVPNRLKNEKEPMVLKLKDWPPGEDFRDM 

MPSRFDDLMANIPLPEYTRRDGKLNLASRLPNYF 

VRPDLGPKMYNAYGLITPEDRKYGTTNLHLDVS 

DAAIM VM V Y VulrKGQCEQEEEVLKTIQDGDSDE 

LTIKRFIEGKEBCPGALWHIYAAKDTEKIREFLKK 

VSEEQGQENPADHDPIHDQSWYLDRSLRKRLHQ 

EYGVQGWAIVQFLGDVVFIPAGAPHQVHNLYSC 

IKVAEDFVSPEHVKHCFWLTQEFRYLSQTHTNHE 

DKLQ VKNVrYHA VKD A V AMLKASES SFGKP . 


3091. 


A 


97 


1838 

v.' 


KRGARRGGWKRKMPSTDLLMLKAFEPYLEILEV 

YSTKAKNYVNGHCTKYEPWQLIAWSVVWTLLI 

VWGYEFVFQPESLWSRFKKKCFKLTRKMPIIGRK 

IQDKLNKTKDDISKNMSFLKVDKEYVKALPSQG 

LSSSAVLEKLKEYSSMDAFWQEGRASGTVYSGE 

EKLTELLVKAYGDFAWSNPLHPDEFPGLRKffiAEI 

VRIACSLFNGGPDSCGCVTSGGTESILMACKAYR 

DLAFEKGIKTPErVAPQSAHAAFNKAASYFGMKI 

VRWLTKMMEVDVRAMRRAISRNTAMLVCSTP 

QFPHGV1DPVPEVAKLAVKYKIPLHVDACLGGFL 

IVFMEKAGYPLEHPFDFRVKGVTSISADTHKYGY 

APKGSSLVLYSDKKYRNYQFFVDTDWQGGIYAS 

rl lAUoKj'UulaAACWAAJ^MHrGENGYVEATKQI 

IKTARFLKSELENDCGIFVFGNPQLSVIALGSRDFD 

IYRLSNLMTAKGWNLNQLQFPPSIHFCITLLHAR 

KRVAIQFLKDIRESVTQIMKNPKAKTTGMGAIYG 

MAQTTVDRNMGAELSSVFLDSLYSTDTVTQGSQ 

MNGSPKPH 


3092 


A 


79 


2652 


LCSQNSPEDWVNFSSEKQKRYPWYWTGRKLRSE 
RAMKIQKKLTGCSRLMLLCLSLELLLEAGAGNIH 
YSVPEETDKGSFVGNIAKDLGLQPQELADGGVRI 
VSRGRMPLFALNPRSGSLITARRIDREELCAQSM . 
PCLVSFNILVEDKMKLFPVEVEnDINDNTPQFQL 
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SEQJD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaninc, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EELEFKMNEITTPGTRVSLPFGQDLDVGMNSLQS 

YQLSSNPHFSLDVQQGADGPQHPEMVLQSPLDR 

EEEAVHHLELTASDGGEPVRSGTLRIYIQWDAN 

DNPPAFTQAQYHINVPENVPLGTQLLMVNATDP 

DEGANGEVTYSFHNVDHRVAQIFRLDSYTGEISN 

KEPLDFEEYKMYSMEVQAQDGAGLMAKVKVLI 

KVLDVNDNAPEVTITSVTTAVPENFPPGTIIALISV 

HDQDSGDNGYTTCFPGNLPFKLEKLVDNYYRL 

VTERTLDRELISGYNITTTAIDQGTPALSTETHISL 

LVTDINDNSPVFHQDSYSAYIPENNPRGASIFSVR 

AHDLDSNENAQITYSLIEDTIQGAPLSAYLSINSD 

TGVLYALRSFDYEQFRDMQLKVMARDSGDPPLS 

SNVSLSLFLLDQNDNAPEILYPALPTDGSTGVEL 

APRSAEPGYLVTKVVAVDRDSGQNAWLSYRLL 

KASEPGLFSVGLHTGEVRTARALLDRDALKQSL 

VVAVQDHGQPPLSATVTLTVAVADRIPDILADLG 

SLEPSAKPNDSDLTLYLVVAEAAVSCVFLAFVIV 

LLAHRLRRWHKSRLLQASGGGLASTPGSHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLEFPQPNYAD 

TLISQESCEKKGFLSAPQSLLEDKKEPFSQVNFCD 

ECISYLEKNNS 


3093 


A 


1 


3868 


PPDNQKLGLLEALLKIGDWQHAQNMDQMPPYY 

AASHKLIALAICKLIHITIEPLYRSVTSWAVDHAG 

FLESDPCDSTVGHLLSRVGVPKGAKGSPVNALQ 

NKRAPKQAESFEDLRRDVFNMFCYLGPHLSHDPI 

LFAKVVRIGKSFMKEFQSDGSKQEDKEKTEVILS 

CLLSITDQ VLLPSL SLMDCNACMSEEL WGMFKT 

FPYQHRYRLYGQWKNETYNSHPLLVKVKAQTID 

RAKYIIVKRLTKENVKPSGRQIGKLSHSNPTILFD 

YVCFEILSQIQKYDNLITPVVDSLKYLTSLNYDVL 

ACILSNCnEALANPEKERMBCHDDTTISSWLQSLA 

SFCGAVFRKYPIDLAGLLQYVANQLKAGKSFDL 

LILKEVVQKMAGIEITEEMTMEQLEAMTGGEQL 

KAEGGYFGQIRNTKKSSQRLKDALLDHDLALPL 

CLLMAQQRNGVIFQEGGEKHLKLVGKLYDQCH 

DTLVQFGGFLASNLSTEDYIKRVPSEDVLCNEFHT 

PHDAAFFLSRPMYAHHISSKYDELKKSEKGSKQ 

QHKVHKYITSCEMVMAPVHEAVVSLHVSKVWD 

DISPQFYATFWSLTMYDLAVPHTSYEREVNKLK 

VQMKAIDDNQEMPPNKKKKEKERCTALQDKLL 

EEEKKQMEHVQRVLQRLKLEKDNWLLAKSTKN 

ETITBCFLQLCIFPRCIFSAIDAVYCARFVELVHQQ 

KTPNFSTLLCYDRVFSDIIYTVASCTENEASRYGR 

FLCCMLETVTRWHSDRATYEKECGNYPGFLTIL 

RATGFDGGNKADQLDYENFRHVVHKWHYKLT 

KASVHCLETGEYTHIRNILIVLTKILPWYPKVLNL 

GQALERRVHKICQEEKEKRPDLYALAMGYSGQL 

KSRKSYMIPENEFHHKDPPPRNAVASVQNGPGG 

GPSSSSIGSASKSDESSTEETDKSRERSQCGVKAV 

XTV A CCTT , Dfc''f'"l>JCC\T/"S'KTC/"SCXTGXTV A ^ 71/" TTVTPiT/ PI/P 
NiS-Aool IJr^UJNooNursbuoISblNKAVJMiN 

KEKEKEKKEKTPATTPEARVLGKDGKEKPKEER 

PNKDEKARETKERTPKSDKEKEKFKKEEKAKDE 

KFXTTVPNAESKSTQEREREKEPSRERDIAKEMK 

SKENVKGGEKTPVSGSLKSPVPRSDIPEPEREQKR 

RKTOTHPSPSHSSTVKDSLffiLKESSAKLYINHTPP 
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SEQBD 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
. acid residue of 
peptide 
sequence 


Predicted end 

nucleotide 

location 

corresponding ' 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhcnyIalaninc, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=G)utamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
V=possible nucleotide insertion 










PLSKSKEREMDKKDLDKSRERSREREKKDEKDR 

KERXRDHSNNDREVPPDLTKRRKEENGTMGVSK 

HKSESPCESPYPNEKDKEKNKSKSSGKEKGSDSF 

KSEKMDKISSGGKKESRHDKEKIEKKEKRDSSGG 

KEEKKHHKSSDKHR 


3094 


A 


2 


891 


AMLGTOEPSRRGAGAVQAEVSERLAMAGPQQQ 

PPYLHLAELTASQFLEIWKHFDADGNGYEEGKEL 

ENFFQELEKARKGSGMMSKSDNFGEKMKEFMQ 

KYDKNSDGKIEMAELAQILPTEENFLLCFRQHVG 

SSAEFMEAWRKYDTDRSGYIEANELKGFLSDLL 

KKANRPYDEPKLQEYTQTILRMFDLNGDGKLGL 

SEMSRLLPVQENFLLKFQGMKLTSEEFNAIFTFY 

DKDRSGYIDEHELDALLKDLYEKNKKEMNIQQL 

TNYRKSVMSLAEAGKLYRKDLEIVLCSEPPM 


3095 


A 


1685 


700 


RRPTGRPGALGAPAAGRVGMPLHVKWPFPAVPP 

LTWTLASSVXWGLVGTYSCFWTKYMNHLTVHN 

REVLYELIEKRGPATPLITVSNHQSCMDDPHLWG 

ILKLRHIWNLKLMRWTPAAADICFTKELHSHFFS 

LGKCVPVCRGAEFFQAENEGKGVLDTGRHMPG 

AGKRREKGDGVYQKGMDFILEKLNHGDWVHIF 

PEGKVNMSSEFLRFKWGIGRLIAECHLNP1ILPLW 

HVGMNDVLPNSPPYFPRFGQKITVLIGKPFSALP 

VLERLRAENKS A VEMRKALTDF IQEEFQHLKTQ 

AEQLHNHLQA WEIGLACCLLDS WPAQ S WG 


3096 


A 


6642 


4022 


FVPGLREPQWEPAQPSATMSAPSEEEEYARLVM 
EAQPEWLRAEVKRLSHELAETTREK1QAAEYGL 
AVLEEKHQLKLQFEELEVDYEAIRSEMEQLKEAF 
GQAHTNUKKVAADGESREESLIQESASKEQYYV 
RKVLELQTELKQLRNVLTNTQSENERLASVAQE 
LKEINQNVEIQRGRLRDDIKEYKFREARLLQDYS 
ELEEENISLQKQVSVLRQNQVEFEGLKHEIKRLE 
EETEYLNSQLEDAIRLKEISERQLEEALETLKTER 
EQKNSLRKELSHYMSINDSFVTSHLHVSLDGLKF 
SDDAAEPNNDAEALVNGFEHGGLAKLPLDNKTS 
TPKKEGLAPPSPSLVSDLLSELNISEIQKLKQQLM 
QMEREKAGLLATLQDTQKQLEHTRGSLSEQQEK 
VTRLTENLSALRRLQASKERQTALDNEKDRDSH 
EDGDYYEVDINGPEDLACKYHVAVAEAGELREQ 
LKALRSTHEAREAQHAEEKGRYEAEGQALTEKV 
SLLEKASRQDRELLARLEKELKKVSDVAGETQG 
SLSVAQDELVTFSEELANLYHHVCMCNNETPNR 
VMLDYYREGQGGAGRTSPGGRTSPEARGRRSP1 
LLPKGLLAPEAGRADGGTGDSSPSPGSSLPSPLSD 
PRREPMNIYNLIAIIRDQIKrlLQAAVDRTrELSRQ 
RIASQELGPAVDKDKEALMEEILKLKSLLSTKRE 
: QITTLRTVLKANKQTAEVALANLKSKYENEKAM 
' VTETMMKLRNELKALKEDAATFSSLRAMFATRC 
DEYITQLDEMQRQLAAAEDEKKTLNSLLRMAIQ 
QKLALTQRLELLELDHEQTRRGRAKAAPKTKPA 

Jl Jr o V oil 1 OA w\olJKAiiLi 1 OJL A1N V " ? Oolilvrlol Y 

D 


3097 


A 


1 


879 


MVKVVPATRGNLPRSQLTGTHQHCQPREPKITA 
SERLRRRPRATARLRAHAAPPEPPLAVFAPPSDR 
KELLALPVACDPVIASVMSWVQAASLIQGPGDK 
GDVFDEEADESLLAQREWQSNMQRRVKEGYRD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GIDAGKAVTLQQGFNQGYKKGAEVILNYGRLRG 
TLSALLSWCHLHhWNSTLINKINNLLDAVGQCEE 
yVLKHLKSITPPSHWDLLDSIEDMDLCHVVPAE 
KKIDEAKDERLCENNAEFNKNCSKSHSGIDCSYV 
ECCRTQEHAHSGKPKPHMDFGTDSQF 




A 

A 


I 


DOD 


f A A TT T T5CAOCA A Ti V A A T7 A /~~\\ TT1TJ TIT TTTJ l/T C A 

uAA 1 JJLKbAs&AARJsAAEAEQ V WLHLrlRYLSA 

DRRVLGLREWGRPASERECSLCQRLKRELNMGD 

VEKGKKIFIMKCSQCHTVEKGGKHKTGPNLHGL 

FGRKTGQAPGYSYTAANKNKGIIWGEDTLMEYL 

ENPKKYIPGTKM1FVGIKKKEERADLIAYLKKAT 

NE 


3099 


A 


144 


1386 


WAVGQARSFPSHPRMSSWIWSRRWSPSVALRVT 

CTSTSSQRWTVLALSKPGSQQQVSMHTPAPGPPT 

AGHTEPPSEPPRRARVAKYRAKFDPRVTAKYDIK 

ALIGRGSFSRVVRVEHRATRQPYAIKMIETKYRE 

GREVCESELRVLRRVRHANIIQLVEVFETQERVY 

MVMELATGGELFDRIIAKGSFTERDATRVLQMV 

LDGVRYLHALGITHRDLKPENLLYYHPGTDSKIII 

TDFGLASARKKGDDCLMKTTCGTPEYIAPEVLV 

RKPYTNSVDMWALGVIAYILLSGTMPFEDDNRT 

RLYRQILRGKYSYSGEPWPSVSNLAKDFBDRLLT 

VDPGARMTALQALRHPWVVSMAASSSMKNLHR 

SISQNLLKRASSRCQSTKSAQSTRSSRSTRSNKSR 

RVRERELREL 


3100 


A 


3 


1500 


ARWNGRWVQVPAWPGPGCGTNASGERQRQLPR 

AWRPVGRTLGSEPIALAWSPPLYLFPIPLPSWAVS 

QPTPTLGTMFADLDYDEEEDKLGIPTVPGKVTLQ 

KDAQNLIGISIGGGAQYCPCLYIVQVFDNTPAAL 

DGTVAAGDEITGVNGRSIKGKTKVEVAKMIQEV 

KGEVTIHYNKXQADPKQGMSLDIVLKKVKHRLV 

ENMSSGTADALGLSRAILCNDGLVKRLEELERTA 

ELYKGMTEHTKNLLRAFYELSQTHRGNGIPQSC 

AFGDVFSVIGVREPQPAASEAFVKFADAHRSIEK 

DPTDT T l^Tl fTTX <TT TT"\T "H.TT T \/T "K.TT/" A TTiTXTPTiT TPTT,-' T/" "VT'T 

F G1RLJLK. 1 iKTML 1 DLNTYLNKAIPDTRLTIKK YL 

DVKFEYLSYCLKVKEMDDEEYSCIALGEPLYRV 

STGNYEYRLILRCRQEARARFSQMRKDVLEKME 

LLDQIOIVQDIVFQLQRLVSTMSKYYNDCYAVLR 

DADVFPIEVDLAHTTLAYGLNQEEFTDGEEEEEE 

EDTAAGEPSRDTRGAAGPLDKGGSWCDS 


3101 


A 


1173 


197 


QGMDSKQQCVKLNDGHFMPVLGFGTYAPPEVP 

RSKALEVTKLAIEAGFRHIDSAHLYNNEEQVGLA 

IRSKIADGSVKREDIFYTSKLWSTFHRPELVRPAL 

ENSLKKAQLDYVDLYLIHSPMSLKPGEELSPTDE 

NOKVlfDIVDLCl rWEAMEKCKDAGLAKSIGVS 

NFNRRQLEMILNKPGLKYXPVCNQVECHPYFNR 

SKLLDFCKSKDIVLVAYSALGSQRDKRWVDPNS 

PVLLEDPVLCALAKKHKRTPALIALRYQLQRGV 

VYLAKSYNEQRIRQNVQVFEFQLTAEDMKAEDG 

LDRNLHYFNSDSFASHPNYPYSDEY 




A 
A 


1 AA 


1 HOC 


17/~\PPDPPr"*fSPPPT T>T ^CADrD\7DT nn A PP t~\ A P A 

SMLPSFGFTQEQVACVCEVLQQGGNLERLGRFL 
WSLPACDHLHKNESVLKAKAWAFHRGNFREL 
YKBLESHQFSPHNHPKLQQLWLKAHYVEAEKLR 
GRPLGAVGKYRVRQKFPLPRTIWDGEETSYCFK 
EKSRGVLREWYAENPYPSPREKRELAEATGLTT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N-=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TQVSNWFICNRRQRDRAAEAKERENTENNNSSSN 
KQNQLSPLEGGKPLMSSSEEEFSPPQSPDQNSVLL 
LQGNMGHARSSNYSLPGLTASQPSHGLQTHQHQ 
LQDSLLGPLTSSLVDLGS 


3103 


A 


111 


1582 


LVYSWGCHIMADNDTDRNQTEKLLKRVRELEQ 

EVQRLKKEQAKNKEDSNIRENSSGAGKTKRAFD 

FSAHGRRHVALPJAYMGWGYQGFASQENTNNTI 

EEKLFEALTKTRLVESRQTSNYHRCGRTDKGVS 

AFGQVISLDLRSQFPRGRDSEDFNVKEEANAAAE 

EIRYTHILNRVLPPDIRDLAWAPVEPSFSARFSCLE 

RTYRYFFPRADLDIVTMDYAAQKYVGTHDFRNL 

CKMDVANGVINFQRTILSAQVQLVGQSPGEGRW 

QEPFQLCQFEVTGQAFLYHQVRCMMAILFLIGQ 

nAyfCT^DnTTrMJT T TvTTCt^XrD^VD/^VCAyf A \7CCT5T \/T V 

UMilJsjClllJiiljJjN JJiJ\JN r\£lvr\^ I oJVIA V Jbr "JL V.L Y 

DCKFENVKWIYDQEAQEFNITHLQQLWANHAV 

KTHMLYSMLQGLDTVPVPCGIGPKMDGMTEWG 

NVKPSVIKQTSAFVEGVKMRTYKPLMDRPKCQG 

LESRIQHFVRRGRIEHPHLFHEEETKAKRDCNDT 

LEEDNTNLETPTKRVCVDTEIKSII 


3104 


A 


227 


1519 


VTLIKMNAMLETPELPAVFDGVKLAAVAAVLYV 

IVRCLNLKSPTAPPDLYFQDSGLSRFLLKSCPLLT 

KEYIPPLIWGKSGfflQTALYGKMGRVRSPHPYGH 

RKF1TMSDGATSTFDLFEPLAEHCVGDDITMVICP 

GIANHSEKQYIRTFVDYAQKNGYRCAVLNHLGA 

LPNIELTSPRMFTYGCTWEFGAMVNYIKKTYPLT 

QLVWGFSLGGNTVCKYLGETQANQEKVLCCVS 

MKKIILSHRQALFGDHVKKPQSLEDTDLSRLYTA 

TSLMQIDDNVMRKFHGYNSLKEYYEEESCMRYL 

HRIYVPLMLVNAADDPLVHESLLTIPKSLSEKRE 

NVMFVLPLHGGHLGFFEGSVLFPEPLTWMDKLV 

VEYANAICQWERNKLQCSDTEQVEADLE 


3105 


A 


1 


1251 


MGLLLMILASAVLGSFLTLLAQFFLLYRRQPEPP 

ADEAARAGEGFRYTKPVPGLLLREYLYGGGRDE 

EPSGAAPEGGATPTAAPETPAPPTRETCYFLNATI 

LFLFRELRDTALTRRWVTKKIKVEFEELLQTKTA 

GRLLEGLSLRDVFLGETVPFIKTIRLVRPVVPSAT 

GEPDGPEGEALPAACPEELAFEAEVEYNGGFHLA 

IDVDLVFGKSAYLFVKLSRWGRLRLVFTRVPFT 

LKKIIKRKHTLPNYKIRFICPFFPYQTLQGFEEDEE 
HIHIQQWALTEGRLKVTLLECSRLLIFGSYDREA 
NVHCTLELSSSVWEEKQRSSIKTGTISLTAVFMG 
WHRVSEAFPGLWYKLLVDLPFWGLEDGGPLLT 
VPLRQCPG 




A 

A 


CV70 




AAA^A /"JPT P P\7 A Q A T T T P CT3TJT DAD U?T CADAD 

LYHKKWDHYENPRNVGSLDKTSKNVGTGLVG 
APACGDVMKLQIQVDEKGKIVDARFKTFGCGSA 
IASSSLATEWVKGKTVEEALTIKNTDIAKELCLPP 
VKI Hr^N/n.AFDATKAAT.ADYKLKDPPK'K'nPAP 

KK 


3107 


A 


106 


1221 


TCQDVRSVFSLVRANIFGEESTAGAGWHREEDM 
RKELQLSLSVTLLLVCGFLYQFTLKSSCLFCLPSF 
KSHQGLEALLSHRRGIVFLETSERMEPPHLVSCS 
VESAAKIYPEWPVVFFMKGLTDSTPMPSNSTYPA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










FSFLSAIDNVFLFPLDMKRLLEDTPLFSWYNQINA 

SAERlvr^HISSDASRLAnWKYGGlTMDTDVISIR 

PIPEENFLAAQASRYSSNGIFGFLPHHPFLWECME 

NFVEHYNSAIWGNQGPELMTRMLRVWCKLEDF 

QEVSDLRCLNISFLHPQRFYPISYREWRRYYEVW 

DTEPSFNVSYALHLWNHMNQEGRAVIRGSNTLV 

ENLYRKHCPRTYRDLIKGPEGSVTGELGPGNK 


3108 


A 


1612 


839 


EVALFCFEMAAGMYLEHYLDSBENLPFELQRNFQ 

LMRDLDQRTEDLKAEEDKLATEYMSSARSLSSEE 

KLALLKQIQEAYGKCKEFGDDKVQLAMQTYEM 

VDKHIRRLDTDLARFEADLKEKQIESSDYDSSSS 

KGKKKGRTQKEKKAARARSKGKNSDEEAPKTA 

QKKLKLVRTSPEYGMPSVTFGSVHPSDVLDMPV 

DPNEPTYCLCHQVSYGEMIGCDNPDCSffiWFHFA 

CVGLTTKPRGKWFCPRCSQERKKK 


3109 


A 


1 


2613 


MVAVRAAGPREGASQDEAGTVWAPMTGCPCQC 

RPGPSWLLVDTLEPETAYPVQRPGPEQAGNQRL . 

QMKRAQFGPHDWLSLPVPPGPSWLLVDTLEPET 

AYQFSVLAQNKLGTSAFSEVVTVNTLAFPITTPEP 

LVLVTPPRCLIANRTQQGVLLSWLPPANHSFPIDR 

YIMEFRVAERWELLDDGIPGTEGEFFAKDLSQDT 

WYEFRVLAVMQDLISEPSNIAGVSSTDIFPQPDLT 

EDGLARPVLAGIVATICFLAAAILFSTLAACFVNK 

QRKRKLKRKKDPPLSITHCRKSLESPLSSGKVSPE 

SBRTLRAPSESSDDQGQPAAKRMLSPTREKELSL 

YKKTKRAI S SKK Y S V A KAE AE AE ATTPIELI SRGP 

DGRFVMDPAEMEPSLKSRRIEGFPFAEETDMYPE 

FRQSDEENEDPLVPTSVAALKSQLTPLSSSQESYL 

PPPAYSPRFQPRGLEGPGGLEGRLQATGQARPPA 

PRPFHHGQYYGYLSSSSPGEVEPPPFYVPEVGSPL 

SSVMSSPPLPTEGPFGHPTIPEENGENASNSTLPLT 

QTPTGGRSPEPWGRPEFPFGGLETPAMMFPHQLP 

PCDVPESLQPKAGLPRGLPPTSLQVPAAYPGILSL 

EAPKGWAGKSPGRGPVPAPPAAKWQDRPMQPL 

VSQGQLRHTSQGMGIPVLPYPEPAEPGAHGGPST 

FGLDTRWYEPQPRPRPSPRQARRAEPSLHQVVLQ 

PSRLSPLTQSPLSSRTGSPELAARARPRPGLLQQA 

EMSEITLQPPAAVSFSRKSTPSTGSPSQSSRSGSPS 

YRPAMGFTTLATGYPSPPPGPAPAGPGDSLDVFG 

QTPSPRRTGEELLRPETPPPTLPTLGKLRRDRPAP 

ATSPPERALSKL 


3110 


A 


88 


924 


ILGSRTMSLTNTKTGFSVBCDELDLPDTNDEEGSV 

AEGPEEENEGPEPAKRAGPLGQGALDAVQSLPL 

KNPFYDSSDNPYTRWLASTEGLQYSLHGLAAGA 

PPQDSSSKSPEPSADESPDNDKETPGGGGDAGKK 

RKRRVLFSKAQTYELERRFRQQRYLSAPEREHLA 

SLIRLTPTQVKIWFQNHRYKMKRARAEKGN1EVT 

PLPSPRRVAVPVLVRDGKPCHALKAQDLAAATF 

QAulPr SA Y aAQSLQHMQYN AQYSSASTPQYPT 

A HPT VOAOOWTW 


3111 


A 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRLLH 
GTTLPGGNQRELARQKNMKKQSDSVKGKRRDD 
GLSAAARKQRDSTPRDSEIMQQKQKKANEKKEE 
PK 


3112 


A 


3641 


1555 


APMLQfflHFSFKLDFQNIHKSKFISQRLSQNADST " 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=A.rginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *==Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










RHTNLSNTHYSDLIVWNCCLFFRNWCNEFFLKS 

CHFAQEREGSGDLCNSRAEKTKSAACVIFRRFPV 

APLIPYPLITKEDINAIEMEEDKRDLISREISKFRDT 

HKKLEEEKGKKEKERQEIEKERRERERERERERE 

RREREREREREREREKEKERERERERDRDRDRTK 

ERDRDRDRERDRDRDRERSSDRNKDRSRSREKS 

RDRERERERERERERERERERERERERERERERE . 

REREKDKKRDREEDEEDAYERRKLERKLREKEA 

AYQERLKNWEIRERKKTREYEKEAEREEERRRE 

MAKEAKRLKEFLEDYDDDRDDPKYYRGSALQK 

RLRDREKEMEADERDRKREKEELEEIRQRLLAE 

GHPDPDAELQRMEQEAERRRQPQIKQEPESEEEE 

EEKQEKEEKREEPMEEEEEPEQKPCLKPTLRPISS 

APSVSSASGNATPNTPGDESPCGniPHENSPDQQ 

QPEEHRPKJGLSLKLGASNSPGQPNSVKRKKLPV 

DSVFNKFEDEDSDDVPRKRKLVPLDYGEDDKNA 

TKGTVNTEEKRKHIKS LIEKIPTAKPELFA YPLD W 

SIVDSILMERRIRPWINKKIIEYIGEEEATLVDLVC 

SKVMAHSPPQSELDDVAMVLDEEAEVFIVKMWR 

LLIYETEAKKIGLVK 


3113 


A 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPGLET 
NILKMTTPNKTPPGADPKQLERTGTYREIG SQ A V 
WSLSSCKPGFGVDQLRDDNLETYWQSDGSQPHL 
VNIQFRRKTTVKTLCIYADYKSDESYTPSKISVRV 
GNNFHNLQEIRQLELVEPSGWIHVPLTDNHKKPT 
RTFMIQIAVLANHQNGRDTHMRQIKIYTPVEESSI 
GKFPRCTTIDFMMYRSIR 


3114 


A 


1 


1613 


MTSKEESRRQQPTAGPAGQGKLPSPSEPQLPTPP 

TRSLHHFRRPLSPSREAQAHIAPSSELHLPQSQSA 

GPPPLGAGTEVELVVPGRDEGSRGALPGSSGVKF 

VWRKJVRFPVSDQVRTLSISRLMRRLLEMMQTL 

VQFnGWRSLLGRTLGTIMNTMYVMMAQlLRSH 

LIKATVIPNRVKMLPYFGIIRNRMMSTHKSKKKI 

REYYRLLNVEEGCSADEVRESFHKLAKQYHPDS 

GSNTADSATFIRIEKAYRKVLSHVIEQTNASQSK 

GEEEEDVEKFKYKTPQHRH YLSFEGIGFGTPTQR 

EKHYRQFRADRAAEQVMEYQKQKLQSQYFPDS 

VIVKNIRQSKQQKITQAIERLVEDLIQESMAKGDF 

DNLSGKGKPLKKFSDCSYIDPMTHNLNRILIDNG 

YQPEWBLKQKEISDTIEQLREAILVSRKKLGNPMT 

PTEKKQWNHVCEQFQENIPJKENKJRJNDFNLrVPI 

LTRQKVHFDAQKEIVRAQKIYETLIKTKEVTDRN 

PNNLDQGEGEKTPEIKKGFLNLMDLVEIY 


3115 


A 


1 


2036 


FRHRCGCLSYCRSRRGIRRVEPLRRARARVGPRF 

RPLCRMEIIRSNFKSNLHKVYQAIEEADFFAIDGE 

FSGISDGPSVSALTNGFDTPEERYQKLKKHSMDF 

LLFQFGLCTFKYDYTDSKYITKSFNFYVFPKPFNR 

SSPDVKFVCQSSSEDFLASQGFDFNKGFRKGIPYL 

NQEEERQLREQYDEKRSQANGAGALSYVSPNTS 

T^ppvTTPPDnT^T^'PT'nnvvTrK'TPriT i ocT7t7xn^xTT t^t 

JSA-Jr V I JLrCJL/^iSJ\_r WJ\^ V VIlJxXEJJLi^V^oJtiXllNJMNJLJJi^ 

EPCTGFQRKLrYQTLSWKYPKGIHVETLETEKKE 

RYrVISKVDEEERKRREQQKHAKEQEELNDAVG 

FSRVIHAIANSGKLVIGHNMLLDVMHTVHQFYC 

PLPADLSEFKEMTTCVFPRLLDTKLMASTQPFKD 

IINNTSLAELEKRLKETPFNPPKVESAEGFPSYDT 
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SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino . 
acid residue of 
peptide 
sequence 


Amino acid sequence (A«=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










ASEQLHEAGYDAYITGLCFISMANYLGSFLSPPKI 
HVSARSKLIEPFFNKLFLMRVMDIPYLNLEGPDL 
yrJsJ<JJrlVi>HV lrrKbWK laDLYyLrdArONlQlb 
WIDDTSAFVSLSQPEQVKIAVNTSKYAESYPJQT 
YAE YMGRKQEEKQIKRKWTEDSWKEADSKRLN 
PQCIPYTLQNHYYKNNSFTAPSTVGKRNLSPSQE 
EAGLEDGVSGEISDTELEQTDSCAEPLSEGRKKA. 
KKLKRMKKELSPAGSISKNSPATLFEVPDTW 


3116 


A 


3 


1443 


TREAPMALAVAPWGRQWEEARALGRAVRMLQ 

RLEEQCVDPRLSVSPPSLRDLLPRTAQLLREVAH 

SRRAAGGGGPGGPGGSGDFLLIYLANLEAKSRQ 

VAALLPPRGRRSANDELFRAGSRLRRQLAKLAII 

FSHMHAELHALFPGGKYCGHMYQLTKAPAHTF 

WRESCGARCVLPWAEFESLLGTCHPVEPGCTAL 

ALRTTIDLTCSGHVSIFEFDVFTRLFQPWPTLLKN 

WQLLAVNHPGYMAFLTYDEVQERLQACRDKPG 

SYIFRPSCTRLGQWAIGYVSSDGS1LQTIPANKPLS 

(^VLJLJb(j(jJKiJljl , yjLYPDGKlHNPDLTELGQAEPQ 

QRIHVSEEQLQLYWAMDSTFELCKICAESNKDV 

KIEPCGHLLCSCCLAAWQHSDSQTCPFCRCEIKG 

WEAVSDfQFHGQATAEDSGNSSDQEGRELELGQ 

VPLSAPPLPPRPDLPPRKPRNAQPKVRLLKGNSPP 

AALGPQDPAPA 


3117 


A 


296 


3547 


ERHSSPLLQHILTHALMRNKKHSNNWLAQHWF 

QSSIELCFSPyGRTLRVRARKFPArVNCTAlDWFH 

AWPQEALVSVSRRFIEETKGIEPVHKDSISLFMAH 

VTiTTVNEMSTRYYQNERRHNYTTPKSFLEQISLF 

KNLLKKKQNEVSEKKERLVNGIQKLKTTASQVG 

DLKARLASQEAELQLRNHDAEALITKIGLQTEKV 

SREKTIADAEERKVTAIQTEVFQKQRECEADLLK 

AEPALVAATAALNTLNRVNLSELKAFPNPPIAVT 

NVTAA VMVLL APRGRVPKDRS WKAAK VFMGK 

VDDFLQALINYDKEH1PENCLKWNEHYLKDPEF 

NPNLERTKSFAAAGLCAWVINIIKFYEVYCDVEP 

KRQALAQANLELAAATEKLEAIRKKLVVSANYD 

IEKSEKIRWGQSIKSFEAQEKTLCGDVLLTAAFVS 

YVGPFTRQYRQELVHCKWVPFLQQKVSIPLTEG 

LDLISMLTDDAT1AAWNNEGLPSDRMSTENAAIL 

THCERWPLVIDPQQQGIKWIKNKYGMDLKVTHL 

GQKGFLNAIETALAFGDVILIENLEETIDPVLDPL 

LGRNTIKKGKYIRIGDKECEFNKNFRLILHTKLAN 

PHYKPELQAQTTLLNFTVTEDGLEAQLLAEVVSI 

ERPDLEKLKL VLTKHQNDFKIELK YLEDDLLLRL 

SAAEGSFLDDTKLVERLEATKTTVAEIEHKVIEA 

KENERKINEARECYRPVAARASLLYFVINDLQKI 

NPLYQFSLKAFNVLFHRAIEQADKVEDMQGRISI 

LMESITHAVFLYTSQALFEKDKLTFLSQMAFQIL 

LRKKEIDPLELDFLLRFTVEHTHLSPVDFLTSQSW 

SAJKAIAVMEEFRGIDRDVEGSAfCQWRKWVESE 

PPFICFTCT POFWinf K«\T TOlfT TT T R AMTJPr>RMTV 

\ ,rr,i\ r.i\ I ir k>r, w IV'TI . i w i .ii ,j . i\ >a ivi k ri mivi I J 

ALRMFVEEKLGAKYVERTRLDLVKAFEESSPATP 

1FFILSPGVDALKDLEJLGKRLGFTIDSGKFHNVSL 

GQGQETVAEVALEKASKGGHWVILQNVHLVAK 

WLGTLEKLLERFSQGSHRDYRVFMSAESAPTPD 

EMIPQGLLENSKITNEPPTGMLANLHAALYNFD 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Melhioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










Q 


3118 


A 


1 


226 


PYSLSTSCLGSPTSPRLEMDPNCSCATGGSCTCTG 
SCKCKECKCNSCKKSECGAISRNLGLSQVRGRKP 
ELGMEE 


3119 


A 


1254 


4133 


PLATLTMEEQGHSEMEIJPSESHPfflQLLKSNREL 

LVTHIRNTQCLVDNLLKNDYFSAEDAEIVCACPT 

QPDKVRKILDLVQSKGEEVSEFFLYLLQQLADAY 

VDLRPWLLEIGFSPSLLTQSKWVNTDPVSRYTQ 

QLRHHLGRDSKFVLCYAQKEELLLEEIYMDTIME 

LVGFSNESLGSLNSLACLLDHTTGILNEQGETIFIL 

GDAGVGKSMLLQRLQSLWATGRLDAGVKFFFH 

FRCRMFSCFKESDRLCLQDLLFKHYCYPERDPEE 

VFAFLLRFPHVALFTFDGLDELHSDLDLSRVPDS 

SCPWEPAHPLVLLANLLSGKLLKGASKLLTART 

GIEVPRQFLRKKVLLRGFSPSHLRAYARRMFPER 

ALQDRLLSQLEANPNLCSLCSVPLFCWIIFRCFQH 

FRAAFEG SPQLPDCTMTLTD VFLL VTE VHLNRM 

QPSSLVQRNTRSPVETLHAGRDTLCSLGQVAHR 

GMEKSLFVFTQEEVQASGLQERDMQLGFLRALP 

ELGPGGDQQSYEFFHLTLQAFFTAFFLVLDDRVG 

TQELLRFFQEWMPPAGAATTSCYPPFLPFQeLQG 

SGPAREDLFKNKDHFQFTNLFLCGLLSKAKQKLL 

RHLVPAAALRRKRKALWAHLFSSLRGYLNSLPR 

VQVESFNQVQAMPTFIWMLRCIYETQSQKVGQL 

AARGICANYLKLTYCNACSADCSALSFVLHHFP 

KRLALDLDNNNLNDYGVRELQPCFSRLTVLRLS 

VNQITDGGVKVLSEELTKYKTVTYLGLYNNQITD 

VuAKY V 1 J^LUbCKOLlriLKJLCjKJNKlTSEGGKY 

LALAVKNSKSISEVGMWGNQVGDEGAKAFAEA 

LRNHPSLTTLSLASNGISTEGGKSLARALQQNTSL 

EILWLTQNELNDEVAESLAEMLKVNQTLKHLWL 

IQNQITAKGTAQLADALQSNTGITEICLNGNLIKP 

EEAKVYEDEKRJICF 


3120 


A 


43 


1004 


QLWGFAAGSDSRPAMGCDGGTIPKRHELVKGPK 

KVEKVDKDAELVAQWNYCTLSQEBLRRPIVACE 

LGRLYNKDAVIEFLLDKSAEKALGKAASHIKSIK 

NVTELKLSDNPAWEGDKGNTKGDKHDDLQRAR 

r ICr V V uLcMN vjKrlKr Or LKCL-u (_ vr bilKALKiil 

KAEVCHTCGAAFQEDDVIVLNGTKEDVDVLKTR 

MEERRLRAKLEKKTKKPKAAESVSKPDVSEEAP 

GPSKVKTGBCPEEASLDSREKXTNLAPKSTAMNE 

SSSGKAGKPPCGATKRSIADSEESEAYKSLFTTHS 

SAKRSKEESAHWVTHTSYCF 


3121 


A 


3 


1490 


HASGPTRPVSWSFHBCLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLBCDLWQKRQKQV 

KDNEKVVNEYSSELEKHQLYroETVNSNIPTNLR 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELL1EMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Hislidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutatnine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 
EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 
AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 
FFPQQ 


3122 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYEARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENWNEYSSELEKHQLYIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEURKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTTHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3123 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENV VNE Y S SELEKHQL YIDET VNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 

FFPQQ 




A 


i 


C A A 

544 


RVDDFVLLRSRLALRWLSHVRRPSRRVPRMPRG 

SRSRTSRMAPPASRAPQMRAAPRPAPVAQPPAA 

APPSAVGSSAAAPRQPGLMAQMATTAAGVAVG 

SAVGHTLGHAITGGFSGGSNAEPARPDITYQEPQ 

GTQPAQQQQPCLYEIKQFLECAQNQGDKLCEGF 

NEVLKQCRLANGLA 


J IAD 


A 


5 


C7 1 


GNSYNHRSLAAYPYMSHSQHSPYLQSYHNSSAA 

AQTRGDDTDQQKTTVIENGEIRFNGKGKKIRKPR 

TIYSSLQLQALNHRFQQTQYLALPERAELAASLG 

LTQTQVKIWFQNKRSKFKKLLKQGSNPHESDPL 

QGSAALSPRSPALPPVWDVSASAKGVSMPPNSY 

MPGYSHWYSSPHQDTMQRPQMM 


3126 


A 


43 


5377 


LSVFFPIPVDGRDRGSNPSLESTSSELSTSTSEGSL 

CELRGNF AE AHQVLFTFNLKS SPS SGELMFMER Y 
QEVIQELAQVEHKEENQNSDAGSSTIRRTGSGRST 
LQAIGSAAAAGMVFYSISDVTDKLLNTSGDPIPM 
LQEDFWISTALVEPTAPLREVLEDLSPPAMAAFD 
LACSQCQLWKTCKQLLETAERRLNSSLERRGRRI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysinc, L=Leucinc, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










DHVLLNADGIRGFPVVLQQISKSLNYLLMSASQT 

KSESVEEKGGGPPRCSITELLQMCWPSLSEDCVA 

SHTTLSQQLDQVLQSLREALELPEPRTPPLSSLVE 

QAAQKAPEAEAHPVQIQTQLLQKNLGKQTPSGS 

RQMDYLGTFFSYCSTLAAVLLQSLSSEPDHVEVK 

VGNPFVLLQQSSSQLVSHLLFERQVPPEPvLAALL 

AQENLSLSVPQVIVSCCCEPLALCSSRQSQQTSSL 

LTRLGTLAQLHASHCLDDLPLSTPSSPRTTENPTL 

ERKPYSSPRDSSLPALTSSALAFLKSRSKLLATVA 

CLGASPRLKVSKPSLSWKELRGRREVPLAAEQV 

ARECERLLEQFPLFEAFLLAAWEPLRGSLQQGQS 

LAVNLCGWASLSTVLLGLHSPIALDVLSEAFEES 

LVARDWSRALQLTEVYGRDVDDLSSIKDAVLSC 

AVACDKEGWQYLFPVKDASLRSRLALQFVDRW 

PLESCLEILAYCISDTAVQEGLKCELQRKLAELQ 

VYQKILGLQSPPVWCDWQTLRSCCVEDPSTVMN 

MILEAQEYELCEEWGCLYPIPREHLISLHQKHLL 

HLLERRDUDKALQLLRRIPDPTMCLEVTEQSLDQ 

HTSLATSHFLANYLTTHFYGQLTAVRHREIQALY 

VGSKILLTLPEQHRASYSHLSSNPLFMLEQLLMN 

MKVDWATVAVQTLQQLLVGQEIGFTMDEVDSL 

LSRYAEKALDFPYPQREKRSDSVIHLQEIVHQAA 

DPETLPRSPSAEFSPAAPPGISSIHSPSLRERSFPPT 

QPSQEFVPPATPPARHQWVPDETESICMVCCREH 

FTMFNRRHHCRRCGRLVCSSCSTKKMVVEGCRE 

NPARVCDQCYSYCNKDVPEEPSEKPEALDSSKSE 

SPPYSFVVRVPKADEVEWILDLKEEENELVRSEF 

YYEQAPSASLCIAILNLHRDSIACGHQLIEHCCRL 

SKGLTNPEVDAGLLTDIMKQLLFSAKMMFVKAG 

QSQDLALCDSYISKVDVLNILVAAAYRHVPSLDQ 

ILQPAAVTRLRNQLLEAEYYQLGVEVSTKTGLDT 

TGAWHAWGMACLKAGNLTAAREKFSRCLKPPF 

DLNQLNHGSRLVQDVVEYLESTVRPFVSLQDDD 

YFATLRELEATLRTQSLSLAVIPEGKIMNNTYYQ 

ECLFYLHNYSTNLAIISFYVRHSCLREALLHLLNK 

ESPPEVFffiGIFQPSYKSGKLHTLENLLESIDPTLES 

WGKYLIAACQHLQKKNYYHILYELQQFMKDQV 

RAAMTCIRFFSHKAKSYTELGEKLSWLLKAKDH 

LKT^QETSRSSGRKKTTFFRKKMTAADVSRHM 

NTLQLQMEVTRFLHRCESAGTSQITTLPLPTLFG 

NNHMKMDVACKVMLGGKNVEDGFGIAFRVLQ 

DFQLDAAMTYCRAARQLVEKEKYSEIQQLLKCV 

SESGMAAKSDGDTILLNCLEAFKRIPPQCCFCSA 

QELEGLIQAIHNDDNKVRAYLICCKLRSAYLIAV 

KQEHSRATALVQQVQQAAKSSGDAVVQDICAQ 

WLLTSHPRGAHGPGSRK 


3127 


A 


467 


1259 


HLGPPLA WIP A A SLTSTKGEFG VEDDRPARGPPP 

PKSEEASWSESGVSSSSGDGPFAGGEVDKRLHQL 

KTQLATLTSSLATVTQEKSRMEASYLADKKKMK 

ODT PF»A <TNTK' APPPP ART P<TRT Vffl f1Pf"Yr APTTi' A 

RLITQQHDRAQEQSDHALMLRELQKLLQEERTQ 
RQDLELRLEETREALAGRAYAAEQMEGFELQTK 
QLTREVEELKSELQAIRDEKNQPDPRLQELQEEA 
ARLKSHFQAQLQQEMRKVIIHISFKHQPLT 


3128 


A 


1854 


798 


ASGSPAPSSSSAMAAACGPGAAGYCLLLGLHLFL 
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SEQIO 

NO: 


Method 


Predicted 

beginning" 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=GIycine, H=Histidine, 
I=Isoleacine, K=Lysine, L=Leucine, M=Methioniae, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyn>sine, 
X-Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










LTAGPALGWNDPDRMLLRDVKALTLHYDRYTT 

SRRLDPIPQLKCVGGTAGCDSYTPKVIQCQNKG 

WDGYDVQWECKTDLDIAYKFGKTVVSCEGYES 

SEDQYVLRGSCGLEYNLDYTELGLQKLKESGKQ 

HGFASFSDYYYKWSSADSCNMSGLITIVV1 T GTA 

FWYKLFLSDGQYSPPPYSEYPPFSHRYQRFTNS 

AGPPPPGFKSEFTGPQNTGHGATSGFGSAFTGQQ 

GYENSGPGFWTGLGTGGILGYLFGSNRAATPFSD 

SWYYPSYPPSYPGTWNRAYSPLHGGSGSYSVCS 

NSDTKTRTASGYGGTPvRR 


3129 


A 


2340 


1192 


ELARRPKQQSSEKSR>JMIRNWLTIFILFPLKLVEK 

CESSVSLTVPPWKLENGSSTNVSLTLRPPLNATL 

VITFEITFRSKNITILELPDEVVVPPGVTNSSFQVT 

SQNVGQLTVYLHGNHSNQTGPRIRFLVIRSSAISI1 

NQVIGWIYFVAWSISFYPQVIMNWRRKSVIGLSF 

DFVALNLTGFVAYSVFNIGLLWVPYIKEQFLLKY 

GQRVSWPAIGFLVLAWLFAFVTMIVAAVGVITW 

LQFLFCFSYIKLAVTLVKYFPQAYMNFYYKSTEG 

WSIGNVLLDFTGGSFSLLQMFLQSYNNDQWTLIF 

GDPTKFGLGVFSrVFDVVFFIQHFCLYRKRPGYD 

QLN 


3130 


A 


31 


2026 


CWWPPLLPQLEPEPPPLRPRVAASQGGGMLGKG 

WGGGGGTKAPKPSFVSYVRPEEIHTNEKEVTEK 

EVTLHLLPGEQLLCEASTVLKYVQEDSCQHGVY 

GRLVCTDFKIAFLGDDESALDNDETQFKNKVIGE 

NDITLHCVDQIYGVFDEKKKTLFGQLKKYPEKLII 

HCKDLRVFQFCLRYTKEEEVKRIVSGIIHHTQAP 

KLLKRLFLFSYATAAQNNTVTDPKNHTVMFDTL 

KDWCWELERTKGNMKYKAVSVNEGYKVCERL 

PAYFWPTPLPEENVQRFQGHGIPIWCWSCHNGS 

ALLKMSALPKEQDDGILQIQKSFLDGIYKTIHRPP 

YEIVKTEDLSSNFLSLQEIQTAYSKFKQLFLIDNST 

EFWDTDIKWFSLLESSSWLDIIRRCLKKAIEITEC 

MEAQNMNVLLLEENASDLCCLISSLVQLMMDPH 

CRTRIGFQSL1QKEWVMGGHCFLDRCNHLRQND 

KEEHOROLSLPLTOSKSSPKRGFFREETDHT TKNT 

LGKRISKLINSSDELQDNFREFYDSWHSKSTDYH 

GLLLPHJEGPEIKVWAQRYLRWIPEAQILGGGQV 

ATLSKLLEMMEEVQSLQEKIDERHHSQQAPQAE 

APCLLRNSARLSSLFPFALLQRHSSKPVLPTSGW 

KALGDEDDLAKREDEFVDLGDV 


3131 


A 


126 


965 


QSRSRPRREGVGTGSRAVLCILATCGSKMSDIGD 

WFRSIPAITRYWFAATVAVPLVGKLGLISPAYLF 

LWPEAFLYRFQIWRPITATFYFPVGPGTGFLYLV 

NLYFLYOYSTRLETGAFDGRPADYT FMLT FNWI 

CWITGLAMDMQLLMIPLIMSVLYVWAQLNRDM 

rVSFWFGTRFKACYLPWVILGFNYIIGGSVINELIG 

.NLVGHLYFFLMFRYPMDLGGRNFLSTPQFLYRW 

LPSRRGGVSGFGVPPASMRRAADQNGGGGRHN 

WGQGFRLGDQ 


3132 


A 


2 


350 


FVAGWRALTAPSTSARLRAFGWQAAARLLVFG 
ARGVGLGSGAPGSLPCYLRMDALALLGGLVNV 
ARLPERWGPGRFDYWGNSHQIMHLLSVGSILQL 
HAGWPDLLWAAHHACPRD 
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SEQ1D 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleticine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3133 


A 


1 


2921 


MTCFKGQKGEQRSHAFEANKDHKAKVPSPNLYS 

QLNALQFTVDERSILWLNQFLLDLKQSLNQFMA 

VYKLMDNSKSDEHVDVRVDGLMLKFVEPSEVKS 

ECHQDQPRAISIQSSEMIATNTRHCPNCRHSDLEA 

LFQDFKDCDFFSKTYTSFPKSCDNFNLLHPIFQRH 

AHEQDTTOvIHEIYKGNITPQLNKNTLKTSAATDV 

WAVYFSQFWIDYEGMKSGKGRPISFVDSFPLSIW 

ICQPTRYAESQKEPQTCNQVSLNTSQSESSDLAG 

RLKRKKLLKEYYSTESEPLTNGGQKPSSSDTFFR 

FSPSSSEADIHLLVHVHKHVSMQINHYQYLLLLF 

LHESLILLSENLRKDVEAVTGSPASQTSICIGILLR 

SAELALLLHPVDQANTLKSPVSESVSPVVPDYLP 

TENGDFLSSKRKQISRDINRIRSVTVNHMSDNRS 

MSVDLSHIPLKDPLLFKSASDTNLQKGISFMDYL 

SDKHLGK1SEDESSGLVYKSGSGEIGSETSDBCKDS 

FYTDSSSVLNYREDSNILSFDSDGNQNBLSSTLTS 

KGNETIESIFKAEDLLPEAASLSENLDISKEETPPV 

RTLKSQSSLSGKPKERCPPNLAPLCVSYKNMKRS 

SSQMSLDTISLDSMILEEQLLESDGSDSHMFLEKG 

NKKNSTTNYRGTAESVNAGANLQNYGETSPDAI 

STNSEGAQENHDDLMSWVFKITGVNGEIDIRGE 

DTEICLQVNQVTPDQLGNISLRHYLCNRPVGSDQ 

KAVIHSKSSPEISLRFESGPGAVIHSLLAEKNGFL 

/— \/~ »T TT "CXTT?0 TIinT TCPT "n. /TXT T/~\T TT7T T7T"M - "T ,, I T A '~T r \ I~K /fT»"N A 

QCHlbNr S 1 Jbr LTaSLMNlQHr LEDETVATVMPM 

KIQVSNTKINLKDDSPRSSTVSLEPAPVTVHIDHL 

VVERSDDGSFHIRDSHMLNTGNDLKENVKSDSV 

LLTSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEENESLKQELAKAKMALAE 

AHLEKD ALLHHIKKMTVE 


3134 


A 


9 


1579 


EEEGLSGGGPRVPCSLWGKQTMDYDFKAKLAA 

ERERVEDLFEYEGCKVGRGTYGHVYKARRKDG 

KDEKEYALKQDEGTGISMSACREIALLRELKHPN 

VIALQKVFLSHSDRKVWLLFDYAEHDLWHIIKFH 

RASKANKKPMQLPRSMVKSLLYQILDGIHYLHA 

NWVLHRDLKPANILVMGEGPERGRVKIADMGF 

ARLFNSPLKPLADLDPVVVTFWYRAPELLLGAR 

HYTKAIDIWAIGCIFAELLTSEPIFHCRQEDIKTSN 

PFHHDQLDREFSVMGFPADKDWEDIRKMPEYPT 

LQKDFRRTTYANSSLIKYMEKHKVKPDSKVFLL 

T AFT T TAifTMJXVDI'PC'D^ A T /*YTYD'VE'/'*nj T\DT DTI T\\l 

FAGCQIPYPKREFLNEDDPEEKGDKNQQQQQNQ 

HQQPTAPPQQAAAPPQAPPPQQNSTQTNGTAGG 

AGAGVGGTGAGLQHSQDSSLNQVPPNKKPRLGP 

SGANSGGPVMPSDYQHSSSRLNYQSSVQGSSQS 

QSTLGYSSSSQQSSQYHPSHQAHRY 


3135 


A 


3 


1111 


ERKMAEPPSPVHCVAAAAPTATVSEKEPFGKLQ 
LSSRDPPGSLSAKKVRTEEKKAPRRVNGEGGSG 
GNSRQLQPPAAPSPQSYGSPASWSFAPLSAAPSPS 
SSRSSFSFSAGTAVPSSASASLSQPGPRKLLVPPTL 

RRRHGLGGAREAGGASREENGEVKPLPRDKIKD 

KIKERDKEKEREKKKHKVMNEIKKENGEVKILL 

KSGKEKPKTNIEDLQKKVKKKKKKKHKENEICR 

KRPKMYSKSIQTICSGLLTDVEDQAAKGILNDNI 

KDYVGKNLDTKNYDSKIPENSEFPFVSLKEPRVQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










NNLKRLDTLEFKQLIHIEHQPNGGASVIHCLQ 


3136 


A 


1442 


682 


TAAMSIFTPTNQIRLTNVAVVRMKRAGKRFEIAC 

YKNKWGWRSGVEKDLDEVLQTHSVFVNVSKG 

QVAKJCEDLISAFGTDDQTE1CKQLLTKGEVQVSD 

KERHTQLEQMFRDIATIVADKCVNPETKRPYTVI 

LIERAMKDIHYSVKTNKSTKQQALEVIKQLKEK 

MKIERAHMRLRFILPVNEGKKLKEKLKPLIICVIES 

EDYGQQLEIVCLIDPGCFREIDELIKKETKGKGSL 

EVLNLKDVEEGDEKFE 


3137 


A 


1 


3143 


MVEGKRHVLHGGRQERMRAKQKGKPLIKSSDL 

VRLIHYHHNSSPLHKQSSGPSSSPAAAAAPEKPG 

PKAAEVGDDFLGDFVVGERVWVNGVKPGWQY 

LGETQFAPGQWAGVVLDDPVGKNDGAVGGVR 

YFECPALQGIFTRPSKLTRQPTAEGSGSDAHSVES 

LTAQNLSLHSGTATPPLTSRVIPLRESVLNSSVKT 

GNESGSNLSDSGSVKRGEKDLRLGDRVLVGGTK 

TGVVRYVGETDFAKGEWCGVELDEPLGKNDGA 

VAGTRYFQCPPKFGLFAPIHKVIRIGFPSTSPAKA 

KKTKRMAMGVSALTHSPSSSSISSVSSVASSVGG 

RPSRSGLLTETSSRYARKISGTTALQEALKEKQQ 

HIEQLLAERDLERAEVAKATSHICEVEKEIALLK 

AQHEQYVAEAEEKLQRARLLVESVRKEKVDLSN 

QLEEERRKVEDLQFRVEEESITKGDLETQTQLEH 

ARIGELEQSLLLEKAQAERLLRELADNRLTTVAE 

KSRVLQLEEELTLRRGEIEELQQCLLHSGPPPPDH 

PDA AEILRLRERLLSASKEHQRESGVLRDKYEKA 

LKAYQAEVDKLRAANEKYAQEVAGLKDKVQQ 

ATSENMGLMDNWKSKLDSLASDHQKSLEDLKA 

TLNSGPGAQQKEIGELKAVMEGIKMEHQLELGN 

LQAKHDLETAMHVKEKEALREKLQEAQEELAG 

LQRHWRAQLEVQASQHRLELQEAQDQRRDAEL 

RVHELEKLDVEYRGQAQAIEFLKEQISLAEKKML 

DYERLQRAEAQGKQEVESLREKLLVAENRLQAV 

EALCSSQHTHMIESNDISEETIRTKETVEGLQDKL 

NKRDKEVTAtTSQTEMLRAQVSALESKCKSGEK 

~rr"\ rr\ * T T TS" IT T"» T"l T T"" A T"»T T*"TT rrtn fr> 1 <f T'f *\ A fio/\T in tfi 

KVDALLKEKRRLEAEI^WSRKTHDASGQLVLIS 

QELLRKERSLNELRVLLLEANRHSPGPERDLSRE 

VHKAEWRIKEQKLKDDIRGLREKLTGLDKEKSL 

SDQRRYSLBDPSSAPELLRLQHQLMSTEDALRDA 

LDQAQQVEKLMEAMRSCPDKAQTIGNSGSANGI 

HQQDKAQKQEDKH 


3138 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLSGALQKKRNSELSYREIVKNSS 

NDET1AAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAIIEDLLPASYFSTTLLGVQTDQRV 

T DUT JXICX\T\ DDT HVT T f^CIXnTET CT TXT HTUrCT TAC 

ASWDIKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQWRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
. peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L?=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










WSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDnTIVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

Ku 1 LOr ALJ^LrBHOLKKPiiLLOCj ACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3139 


A 


no. 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFyYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLSGALQKKRNSELSYREIVKNSS 

NDETIAAKQBEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRAL A WL YPEI G YCQ G TG MV A A CLLLFLE 

EEDAFWMMSAIIEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASWDIKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASEFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQVVRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPBCNCS 

WSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDimVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

RGTLCPALKALFEHGLKKPSLLGGACHPWLFIEE 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 

PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 

GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 

PGWVQDCCELRVLCCFAFSLSQDWELPAKREAQ 

QPLKEGVRDMLVKHHLFSWDVDG 


3140 


A 


1 


4939 


SAALGASLAIPRPGLPGVHGRGPGTLSGRAMEG 

AEPRARPERLAEAETRAADGGRLVEVQLSGGAP 

WGFTLKGGREHGEPLVITKIEEGSKAAAVDKLL 

AGDEIVGINDIGLSGFRQEAICLVKGSHKTLKLV 

VKRRSELGWRPHSWHATKFSDSHPELAASPFTST 

SGCPSWSGRHHASSSSHDLSSSWEQTNLQRTLD 

HFSSLGSVDSLDHPSSRLSVAKSNSSBDHLGSHSK 

RDSAYGSFSTSSSTPDHTLSKADTSSAENILYTVG 

LWEAPRQGGRQAQAAGDPQGSEEKLSCFPPRVP 

GDSGKGPRPEYNAEPKLAAPGRSNFGPVWYVPD 

KKKAPSSPPPPPPPLRSDSFAATKSHEKAQGPVFS 

EAAAAQHFTALAQAQPRGDRRPELTDRPWRSAH 

PGSLGKGSGGPGCPQEAHADGSWPPSKDGASSR 

LQASLSSSDVRFPQSPHSGRHPPLYSDHSPLCADS 

LGQEPGAASFQNDSPPQVRGLSSCDQKLGSGWQ 

PPPTVGQSPRHHLPQPEGPPDARETGRCYPLDKG 
AEGCSAGAQEPPRASRAEKASQRLAASrrWADG 
ESSRJCPQETPLLHSLTQEGKRRPESSPEDSATRPP 
PFDAHV GKPTRRSDRFATTLRNEIQMHRAKLQK 
SRSTVALTAAGEAEDGTGRWRAGLGGGTQEGPL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino i 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=lsoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=llnknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










AGTYKDHLKEAQARVLRATSFKRRDLDPNPGDL 

YPESLEHRMGDPDTVPHFWEAGLAQPPSSTSGGP 

HPPRIGGRRRFTAEQKLKSYSEPEKMNEVGLTRG 

YSPHQHPRTSEDTVGTFADRWKFFEETSKPVPQR 

PAQKQALHGIPRDKPERPRTAGRTCEGTEPWSRT 

TSLGDSLNAHSAAEKAGTSDLPRRLGTFAEYQAS 

WKEQRKPLEARSSGRCHSADDILDVSLDPQERPQ 

HVHGRSRSSPSTDHYKQEASVELRRQAGDPGEP 

REELPSAVRAEEGQSTPRQADAQCREGSPGSQQ 

HPPSQKAPNPPTFSELSHCRGAPELPREGRGRAG 

TLPRDYRYSEESTPADLGPRAQSPGSPLHARGQD 

SWPVSSALLSKRPAPQRPPPPKREPRRYRATDGA 

PADAPVGVLGRPFPTPSPASLDVYVARLSLSHSPS 

VFSSAQPQDTPKATVCERGSQHVSGDASRPLPEA 

LLPPKQQHLRLQTATMETSRSPSPQFAPQKLTDK 

PPLLIQDEDSTRIERVMDNNTTVKMVPIK1VHSES 

QPEKESRQSLACPAEPPALPHGLEKDQIKTLSTSE 

QFYSRFCLYTRQGAEPEAPHRAQPAEPQPLGTQV 

PPEKDRCTSPPGLSYMKAKEKTVEDLKSEELARE 

rVGKDKSLADILDPSVKIKTTMDLMEGIFPKDEH 

LLEEAQQRRKLLPKIPSPRSTEERKEEPSVPAAVS 

LATNSTYYSTSAPKAELLDCMKDLQEQQEHEEDS 

GSDLDUDLSVKKQELIESISRKLQVLREARESLLE 

DVQANTVLGAEVEAIVKGVCKPSEFDKFRMFIG 

DLDKWNLLLSLSGRLARVENALNNLDDGASPG 

DRQSLLEKQRVLIQQHEDAKELKENLDRRERIVF 

DILANYLSEESLADYEHFVKMKSALIIEQRELED 

KIHLGEEQLKCLLDSLQPERGK 


3141 


A 


97 


1894 


SPRGATMETPPLPPACTKQGHQKPLDSKDDNTE 

KHCPVTV>IPWHMKKAFKVMNELRSQNLLCDVT 

rVAEDMEISAHRVVLAACSPYFHAMFTGEMSESR 

AKRVRIKEVDGWTLRMLIDYVYTAEIQVTEENV 

QVLLPAAGLLQLQDVKKTCCEFLESQLHPVNCL 

GIRAFADMHACTDLLNKANTYAEQHFADVVLSE 

EFLNLGIEQVCSLISSDKLTISSEEKVFEAVIAWV 

NHDKDVRQEFMARLMEHVRLPLLPREYLVQRV 

EEE AL VKNS S A CKN YLIE A MK YHLLPTEQRJLMK 

SVRTRLRTPMNLPBGLMVVVGGQAPKAIRSAECY 

DFKEQRWHQVAELPSRRCRAGMVYLAGLVFAV 

G GFNGSLRVRT VD S YDP VKDQWTS V ANMRDRR 

STLGAAVLNGLLYAVGGFDGSTGLSSVEAYNIKS 

NEWFHVAPMNTRRSSVGVGWGGLLYAVGGYD 

GASRQYLSTVECYNATTNEWTYIAEMSTRRSGA 

GVGVLNNLLYAVGGrlDGPLVRKSVEVYTjPTTO 

AWRQVADMNMCRRNAGVCAVNGLLYVVGGD 

DGSCNLASVEYYNPTTDKWTVVSSCMSTGRSYA 

GVTVIDKPL 


3142 


A 


1211 


1311 


FSNLTTEKVAHAKEENLSMHQMLDQTLLELNN 
M 


j 143 


A 


1809 


1041 


SEELDKJbKJ^K±,Dc>rKK 1 rlslvbou VPSLPVSLTSI 

KEEPKEAKHPDSQSMEESKLKNDDRKTPVNWK 

DSRGTRVAVSSPMSQHQSYIQYLHAYPYPQMYD 

PSHPAYRAVSPVLMHSYPGAYLSPGFHYPVYGK 

MSGREETEKVNTSPSVNTKTTTESKALDLLQQH 

ANQYRSKSPAPVEKATAEREREAERERDRHSPFG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

cnrrp^nnndino 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T>=Threonine. V=Valine W=Trvntonhan Y=Tvrneinp 

a x ii i i»ts nit Jif f » minify tt ~™ Aj^^/ti/^iiaiii j| ^ j y ■ Uk>l liCj 

X=llnknown, *=Stop codon,7=possible nucleotide deletion, 
\=possible nucleotide insertion 










QRHLHTHHHTHVGMGYPLIPGQYDPFQGLTSAA 
LVASQQVAAQASASGMFPGQRR 


1 1 A A 

3 144 


A 

A 


no 
lo 


0U4 


bVdUlVLDLLPYLFlFLbNMJNLDGSAQDPEKREYS 
SVCVGREDDDCKSERMTAWHDREVVIFYHKGE 
YHAMDIRCYHSGGPLHLGDIEDFDGRPCIVCPW 
HKYKITLATGEGLYQSINPKDPSAKPKWCSKGIK 

V^Jtvlrll V 1 VJ-'lNUJtNI I V lljolNllrrJs.l^JL'oJL/F i Al \jUr 

KVIKSSS 


3145 


A 


2 


333 


RNSLLLPPLHLDNSTPAKMSCQQNQQQCQPPPK 
CPSPKCPPKSPVQCLPPASSGCAPSSGGCGPSSEG 
GCFLNHHRRHHRCRRQRPNSCDRGSGQQGGGS 
GCGHGSGGCC 


3146 


A 


3 


1151 


VCTALQEFGTRSTLLRCLDSGFRPGASRGLVGSW 

AAMESTLGAGIVIAEALQNQLAWLENVWLWITF 

LGDPKILFLFYFPAAYYASRRVGIAVLWISLITEW 

LNLIFKWFLFGDRPFWWVHESGYYSQAPAQVHQ 

FPSSCETGPGSPSGHCMITGAALWPIMTALSSQV 

ATRARSRWVRVMPSLAYCTFLLAVGLSRIFILAH 

rPHQVJLAOLllOAVLGWLMTPRVPMERELSFYG 

LTALALMLGTSLIYWTLFTLGLDLSWSISLAFKW 

CERPEWIHVDSRPFASLSRDSGAALGLGIALHSPC 

YAQVRRAQLGNGQKIACLVLAMGLLGPLDWLG 

HPPQISLFYIFNFLKYTLWPCLVLALVPWAVHMF 

SAQEAPPIHSS 


3147 


A 


1437 


.594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMVAA 

ALGGHPLLGVSATLNSVLNSNAIKNLPPPLGGAA 

GHPGSAVSAAPGILYPGGNKYQTIDNYQPYPCAE 

DEECGTOEYCASPTRGGDAGVQICLACRKRRKR 

CMRHAMCCPGNYCKNGICVSSDQNHFRGEIEETI 

TESFGNDHSTLDGYSRRTTLSSKMYHTKGQEGS 

VCLRSSDCASGLCCARHFWSKICKPVLKEGQVC 

TKHRRKGSHGLEIFQRCYCGEGLSCRIQKDHHQ 

ASNSSRLHTCQRH 


3148 


A 


1 


1562 


MSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLH 

TPKLEHLDRVLYEWFLGKRSEGVPVSGPMLIEK 

AKDFYEQMQLTEPCVFSGGWLWRFKARHGIKK 

LDASSEKQSADHQAAEQFCAFFRSLAAEHGLSA 

EQVYNADETGLFWRCLPNPTPEGGAVPGPKQGK 

DRLTVLMCANATGSHRLKPLAIGKCSGPRAFKGI 

QHLPVAYKAQGNAWVDKEIFSDWFHHIFVPSVR 

EHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSN 

VFTIFLPASVASLVQPMEQGIRRDFMRNFINPPVP 

LQGPHARYNMNDAIFSVACAWNAVPSHVFRRA 

WKKL Wrb V AF AEGbbsEEELEAECr P VKPHNKbF 

AHILELVKEGSSCPGQLRQRQAASWGVAGREAE 

GGRPPAATSPAEVVWSSEKTPKADQDGRGDPGE 

GEEVAWEQAAVAFDAVLRFAERQPCFSAQEVG 

QLRALRAVFRSQQQVRRRRGALGAVVKVEALQ 

EGPGGCGATAQSPLPCSSTAGDN 




A 
A 




41ZJ 


V A VIVUo 1 AxJL* i 5u VrilN W 1 ooJJKJJ^VlL<OirsJb£Kl\^ 

PLSDEESTTGDCQHFGSQEFCVSSSFSKVELTAV 

GSGSNARGADPDGSATEKLGHKSEDKPDDPQPK 

MDYAGNVAEAEGLLVPLSSPGDGLKLPASDSAE 

ASNSRADCSWTPLNTQMSKQVDCSPAGVKALDS 

RQGVGEKNTFILATLGTGVPVEGTLPLVTTNFSP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=L«ucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










LPAPICPPAPSSASVPHSVPDAFQAPVPPSAPTLVL 

APVPTPVLAPMPASTPPAAPAPPSVPMPTPTPSSG 

PPSTPTLPAFAPTPVPAPTPAPIFTPAPTPMPAATP 

AAEPTSAPIPASFSLSRVCFPAAQAPAMQKVPLSF 

QPGTVLTPSQPLVYIPPPSCGQPLSVATLPTTLGV 

SSTLTLPVLPSYLQDRCLPGVLASPELRSYPYAFS 

VARPLTSDSKLVSLEVNRLPCTSPSGSTTTQPAPD 

GVPGPLADTSLVTASAKVLPTPQPLLPAPSGSSAP 

PHPAKMPSGTEQQTEGTSVTFSPLKSPPQLEREM 

ASPPECSEMPLDLSSKSNRQKLPLPNQRKTPPMP 

VLTPVHTSSKALLSTVLSRSQRTTQAAGGNVTSC 

LGSTSSPFV1FPEIVRNGDPSTWVKNSTALISTIPG 

TYVGVANPVPASLLLNKDPNLGLNRDPRHLPKQ 

EPISIIDQGEPRGTGATCGKKGSQAGAEGQPSTV 

KRYTPARIAPGLPGCQTKELSLWKPTGPANIYPR 

CSVNGKPTSTQVLPVGWSPYHQASLLSIGISSAG 

QLTPSQGAPIRPTSWSEFSGVPSLSSSEAVHGLP 

EGQPRPGGSFVPEQDPVTKNKTCRIAAKPYEEQV 

NPVLLTLSPQTGTLALSVQPSGGDIRMNQGPEES 

ESHLCSDSTPKMEGPQGACGLKLAGDTKPKNQV 

LATYMSHELVLATPQNLPKMPELPLLPHDSHPKE 

LILDVVPSSRRGSSTERPQLGSQVDLGRVKMEKV 

DGDWFNLATCFRADGLPVAPQRGQAEVRAKA 

GQARVKQESVGVFACKNKWQPDDVTESLPPKK 

MKCGKEKD SEEQQLQPQ AKA V VRS SHRPKCRK 

LPSDPQESTKXSPRGASDSGKEHNGVRGKHKHR 

KPTKPESQSPGKRADSHEEGSLEKKAKSSFRDF1P 

VVLSTRTRSQSDLKARKQKTSSSQSLEHRLRNRN 

LLLPNKyQGlSDSPNGFLPNNLEEPACLENSEKPS 

GKRKCKTKHMATVSEEAKGKGRWSQQKTRSPK 

SPTPVKPTEPCTPSKSRSASSEEASESPTARQEPPE 

ARRLIVNKNAGETLLQRAARLGYKDVVLYCLQK 

DSEDVNHRDNAGYTALHEACSRGWTDILNBLLE 

HGA 


3150 


A 


3 


2795 


SLRJVIHNLSILVRQIKFYYQETLQQLIMMSLPNVLI 

IGKNPFSEQGTEEVKKLLLLLLGCAVQCQKKEEF 

IERIQGLDFDTKAAVAAHIQEVTHNQENVFDLQ 

WMEVTDMSQEDIEPLLKNMALHLKRLIDERDEH 

SETIIELSEERDGLHFLPHASSSAQSPCGSPGMKR 

TESRQHLSVELADAKAKIRRLRQELEEKTEQLLD 

CKQELEQMEIELKRLQQENMNLLSDARSARMYR 

DELDALREKAVRVDKLESEVSRYKERLHDIEFY 

KARVEELKEDNQVLLETKTMLEDQLEGTRARSD 

KLHELEKENLQLKAKLHDMEMERDMDRKKBEE 

LMEENMTLEMAQKQSMDESLHLGWELEQISRTS 

ELSEAPQKSLGHEVNELTSSRLLKLEMENQSLTK 

TVEELRTTVDSVEGNASKILKMEKENQRLSKKV 

EILENEIVQEKQSLQNCQNLSKDLMKEKAQLEKT 

IETLRENSERQIKILEQENEHLNQTVSSLRQRSQIS 

KKELEHYKEKGERAEELENELHHLEKENELLQK 
KITNLKITCEKIEALEQENSELERENRKLKKTLDS 
FKNLTFQLESLEKENS QLDEENLELRRN VESLKC 
ASMKMAQLQLENKELESEKEQLKKGLELLKASF 
KKTERLEVSYQGLDIENQRLQKTLENSNKKIQQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










ESELQDLEMENQTLQKNLEELKISSKRLEQLEKE 

NKSLEQETSQLEKDKKQLEKENKRLRQQAEIKD 

TTLEENNVKIGNLEKENKTLSKEIGIYKESCVRLE 

ELEKENKEL VKRATEDIKTL VTLREDL V SEKLKT 

QQMNNDLEKLTHELEKIGLNKERLLHDEQSTDD 

SRYKLLESKLESTLKKSLEKEEKJAALEARLEES 

TNYNQQLRQELKTVKKK 


3151 


A. 


2 


2515 


GFWLHLTLLGASLPAALGWMDPGTSRGPDVGV 

GESQAEEPRSFEVTRREGLSSHNELLASCGKKFC 

SRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSD 

GRFYENHCKLHRAACLLGKRITVIHSKDCFLKGD 

TCTMAGYARLKNVLLALQTRLQPLQEGDSRQDP 

ASQKRLLVESLFRDLDADGNGHLSSSELAQHVL 

KKQDLDEDLLGCSPGDLLRFDDYNSDSSLTLREF 

YMAFQVVQLSLAPEDRVSVTTVTVGLSTVLTCA 

VHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDS 

LYITKVTTIHMGNYTCHASGHEQLFQTHVLQVN 

VPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRIT 

WLKNGVDVSTQMSKQLSLLANGSELHISSVRYE 

DTGAYTCIAKNEVGVDEDISSLFIEDSARKTLANI 

LWREEGLSVGNMFYVFSDDGirVIHPVDCEIQRH 

LKPTEKJDFMSYEEICPQREKNATQPCQWVSAVNV 

RNRYIYVAQPALSRVLVVDIQAHKVLQSIGVDPL 

PAKLSYDKSHDQVWVLSWGDVHKSRPSLQVITE 

ASTGQSQHLIRTPFAGVDDFFIPPTNLIINHIRFGFI 

FNKSDPAVHKVDLETMMPLKTIGLHHHGCVPQA 

MAHTHLGGYFFIQCRQDSPASAARQLLVDSVTD 

SVLGPNGDVTGTPHTSPDGRFIVSAAADSPWLHV 

QEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQ 

YNrVAALHTEPDLLFLELSTGKVGMLKNLKEPPA 

GPAQPWGGTHRIMRDSGLFGQYLLTPARESLFLI 

NGRQNTLRCEVSGIKGGTTVVWVGEV 


3152 


A 


1 


2645 


GAGWQVSLTGRWSPGREAGAGEVRQDPGSTAA 

SPSSCDADLSARMARGERRRRAVPAEGVRTAER 

AARGGPGRRDGRGGGPRSTAGGVALAVWLSL 

ALGMSGR WVL A WYRARRA VTLHS APA VLPAD S 

SSPAVAPDLFWGTYRPHVYFGMKTRSPKPLLTG 

LMWAQQGTTPGTPKLRHTCEQGDGVGPYGWEF 

HDGLSFGRQfflQDGALRLTTEFVKRPGGQHGGD 

WSWRVTVEPQDSGTSALPLVSLFFYVVTDGKEV 

LLPEVGAKGQLKFISGHTSELGDFRFTLLPPTSPG 

DTAPKYGSYNVFWTSNPGLPLLTEMVKSRLNSW 

FQHRPPGASPERYLGLPGSLKWEDRGPSGQGQG 

QFLIQQVTLKIPISIEFVFESGSAQAGGNQALPRLA 

GSLLTQALESHAEGFRERFEKTFQLKEKGLSSGE 

QVLGQAALSGLLGGIGYFYGQGLVLPDIGVEGSE 

QKVDPALFPPVPLFTAVPSRSFFPRGFLWDEGFH 

QLVVQRWDPSLTREALGHWLGLLNADGWIGRE 

QILGDEARARVPPEFLVQRAVHANPPTLLLPVAH 

MLb V ODrDJJLAr LKKALrKLHA Wr a WLtUjoQA 

GPLPLSYRWRGRDPALPTLLNPKTLPSGLDDYPR 

ASHPSVTERHLDLRCWVALGARVLTRLAEHLGE 

AEVAAELGPLAASLEAAESLDELHWAPELGVFA 

DFGNHTKAVQLKPRPPQGLVRWGRPQPQLQYV 

DALGYVSLFPLLLRLLDPTSSRLGPLLDILADSRH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteinc, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LWSPFGLRSLAASSSFYGQRNSEHDPPYWRGAV 
WLNVNYLALGALHHYGHLEGPHQARAAKLHGE 
LRANWGNVWRQYQATGFLWEQYSDRDGRGM 
GCRPFHGWTSLVLLAMAEDY 


3153 


A 


1 


4312 


MVK.TDELPAAAPADSAREHGSQAGGKGRPGAA 

AVLLADLERDARQGECALPGAAMAGLAPLKPE 

ASRSSSPGPTGCIRARVAAEAGTRNPGNAGAELE 

SWLPCCHGHPETPEPRGGQLPTAPELPSVMLLNG 

DCPESLKKEAAAAEPPRENGLDEAGPGDETTGQ 

EVIVIQDTGFSVKILAPGIEPFSLQVSPQEMVQEIH 

QVLMDREDTCHRTCFSLHLDGNVLDHFSELRSV 

EGLQEG S VLRWEEP YTVREARIH VRHVRDLLKS 

LDPSDAFNGVDCNSLSFLSYFTDGDLGDSGKRK 

KGLEMDPDDCTPPEYILPGSRERPLCPLQPQNRD 

WKPLQCLKVLTMSGWNPPPGNRKMHGDLMYLF 

VITAEDRQVSITASTRGFYLNQSTAYHFNPKPASP 

RFLSHSLVELLNQISPTFKKNFAVLQKKRVQRHP 

FERIATPFQVYSWTAPQAEHAMDCVRAEDAYTS 

RLGYEEHIPGQTRDWNEELQTTRELPRKNLPERL 

LRERAIFKVHSDFTAAATRGAMAVIDGNVMAIN 

PSEETKMQMFIWNNIFFSLGFDVRDHYKDFGGD 

VAAYVAPTNDLNGVRTYNAVDVEGLYTLGTW 

VDYRGYRVTAQSnPGILERDQEQSVIYGSIDFGK 

TWSHPRYLELLERTSRPLKILRHQVLNDRDEEV 

ELCSSVECKGIIGNDGRHYILDLLRTFPPDLNFLP 

VPGEELPEECARAGFPRAHRHKLCCLRQELVDA 

FVEHRYLLFMKLAALQLMQQNASQLETPSSLEN 

GGPSSLESKSEDPPGQEAGSEEEGSSASGLAKVK 

ELAETIAADDGTDPRSREVIRNACKAVGSISSTAF 

DIRFNPDIFSPGVRFPESCQDEVRDQKQLLKDAA 

AFLLSCQIPGLVKDCMEHAVLPVDGATLAEVMR 

QRGINMRYLGKVLEL VLRSPARHQLDHVFKIGIG 

EL1TRSAKHTFKTYLQGVELSGLSAAISHFLNCFLS 

SYPNPVAHLPADELVSKKRNKRRKNRPPGAADN 

TAWAVMTPQELWKNICQEAKNYFDFDLECETV 

DQAVETYGLQKITLLREISLKTGIQVLLKEYSFDS 

RHKPAFTEEDVLNIFPVVBCHVNPKASDAFHFFQS 

GQAKVQQGFLKEGCELINEALNLFNNVYGAMH 

VETCACLRLLARLHYIMGDYAEALSNQQKAVL 

MSERVMGTEHPNTIQEYMHLALYCFASSQLSTA 

LSLLYRARYLMLLVFGEDHPEMALLDNNIGLVL 

HGVMEYDLSLRFLENALAVSTKYHGPKALKVAL 

SHHLVARVYESKAEFRSALQHEKEGYTIYKTQL 

GEDHEKTKESSEYLKCLTQQAVALQRTMNEIYR 

NGSSANIPPLKFTAPSMASVLEQLNVING1LFIPLS 

QKDLENLKAEVARRHQLQEASRNRDRAEEPMA 

TEPAPAGAPGDLGSQPPAAKDPSPSVQG 


3154 


A 


416 


4082 


KFKLIKIMLLTLIILLPVVSKFSFVSLSAPQHWSCP 
EGTLAGNGNSTCVGPAPFLIFSHGNSIFRIDTEGT 

XT\TCf\T \/\/T^ A ri\/C\/TA/ITM7UVTvTCT/'0 T"\7\in/rM EDA 

JN Y cv£JL V V D AKj V o V lMJJr tl J N c, KJKi Y W VDLbKl^ 

LLQRWLNGSRQERVCNIEKNVSGMAINWINEEV 

IWSNQQEGIITVTDMKGNNSHILLSALKYPANVA 

VDPVERFIFWSSEVAGSLYRADLDGVGVKALLE 

TSEKITAVSLDVLDKRLFWIQYNREGSNSLICSCD 

YDGGSVHISKHPTQrlNLFAMSLFGDRIFYSTWK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










mktiwiankhtgkdmvrinlhssfvplgelkvv 

hplaqpkaeddtwepeqklcklrkgncsstvcg 

qdlqshlcmcaegyalsrdrkycegndwkyce 

dvnecafwnhgctlgckntpgsyyctcpvgfvl 

lpdgkrchqlvscprnvsecshdcvltsegplcf 

cpegsvlerdgktcsgcsspdnggcsqlcvplsp 

vswecdcfpgydlqldekscaasgpqpfllfans 

qdirhmhfdgtdygtllsqqmgmvyaldhdpv 

enkiyfahtalkwieranmdgsqrerlieegvd 

vpeglavdwigrrfywtdrgksligrsdlngkr 

skntienisqprgiavhpmakrlfwtdtginprie 

ssslqglgrlviassdliwpsgitidfltdklywc 

dakqsviemanldgskrrrltqndvghpfava 

vfedyvwfsdwampsvirvnkrtgkdrvrlqg 

smlkpsslvvvhplakpgadpclyqnggcehic 

kkrlgtawcscregfmkasdgktclaldghql 

laggevdlknqvtpldilsktrvsednitesqhm 

lv aeim vsdqddcap vgc sm yarciseged atc 

qclkgfagdgklcsdidecemgvpvcppasskci 

nteggyvcrcsegyqgdgihcldidecqlgvhs 

cgenasctnteggytcmcagrlsepglicpdstp 

pphlreddhhysvrnsdsecplshdgyclhdgv 

cmyiealdkYacncvvgyigercqyrdlkwwe 

LJ\JrlAurlvjyi^l s JJs.Vl V V A Vv_- V V VLVJVLLJLLLoLWU 

AHYYRTQKLLSKNPKNPYEESSRDVRSRRPADT 
EDGMSSCPQPWFVVIKEHQDLKNGGQPVAGED 
GQAADGSMQPTSWRQEPQLCGMGTEQGCWIPV 
^^nKnsrpnvMFTJ «;FH\/rp«!vnTnn poovptctpw 

OijL'ivuovry v ivi civjr n ;vi.i o iuiv^i v l, is^i n 

SLLSANPLWQQRALDPPHQMELTQ 


3155 


A 


533 


212 


GTSGWYWERLAERRGRLWSREEAMATMENKVI 
CALVLVSMLALGTLAEAQTETCTVAPRERQNCG 
FPGVTPSQCANKGCCFDDTVRGVPWCFYPNTID 
VPPEEECEF 


3156 


A 


2 


1585 


PRVRAADVAAGAQAWSAGMAKSNGENGPRAP 

AAGESLSGTRESLAQGPDAATTDELSSLGSDSEA 

NGFAERRIDKFGFIVGSQGAEGALEEVPLEVLRQ 

RESKWLDMLNNWDKWMAKKHKKIRLRCQKGI 

PPSLRGRAWQYLSGGKVKLQQNPGKFDELDMSP 

GDPKWLDVIERDLHRQFPFHEMFVSRGGHGQQD 

LFRVLKAYTLYRPEEGYCQAQAPIAAVLLMHMP 

AEQAFWCLVQICEKYLPGYYSEKLEAIQLDGEIL 

FSLLQKVSPVAHKHLSRQKIDPLLYMTEWFMCA 

FSRTLPWSSVLRVWDMFFCEGVKIIFRVGLVLLK 

LVQEVVELPVTERQIEREHLLQLRRWQETRGELQ 

CRSPPRLHGAKAILDAEPGPRPALQPSPSIRLPLD 

APLPGSKAKPKPPKQAQKEQRKQMKGRGQLEKP 

PAPNQAMWAAAGDACPPQHVPPKDSAPKDSAP 

QDLAPQVSAHHRSQESLTSQESEDTYL 


3157 


A 


3 


601 


SSAMGSRSSHAAVIPDGDSIRRETGFSOAST T RT H 

HRFRALDRNKKGYLSRMDLQQIGALAVNPLGDR 

IIESFFPDGSQRVDFPGFVRVLAHFRPVEDEDTET 

QDPKKPEPLNSRRNKLHYAFQLYDLDRDGKISR 

HEMLQVLRLMVGVQVTEEQLENIADRTVQEAD 

EDGDGAVSFVEFTKSLEKMDVEHKMSIRILK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcinc, D=Aspartic Acid, 
E=Glutamic Acid, FHPhenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
V=possible nucleotide insertion 


3158 


A 


2 


409 


ISSCPHTAYEG SMSTLSNFTQTLEDVFRRIFITYM 
DNWRQNTTAEQEALQAKVDAENFYYVILYLMV 
MIGMFSFITVAILVSTVKSKRREHSNDPYHQYIVE 


3159 


A 


3 


416 


P WGAAELDMGRRD AQLLAALL VLGLCAL AG SE 
KPSPCQCSRLSPHNRTNCGFPGITSDQCFDNGCCF 

YPGISPEECASRKCCFSNFIFEVPWCFFPKSVEDC 
HY 


3160 


A 


179 


409 


KPKTKILKMVYYPELFVWVSQEPFPNKDMEGRL 
PKGRLPVPKEVNRKKNDETNAASLTPLGSSELRS 
PRISYLHFF 


J IV l 


A 


Ooj 


1 loo 


JLoo 1 uuJLrlAAA L. AAAMiL V ir EJSJr t^rllJLKVLJN 1 In 

roGRRKIAFAITAEKGVGRRYAHVVLRKADIDLT 

KRAGELTEDEVERVITIMQNPRQYKIPDWFLNRQ 

KDVKDGKYSQVLANGLDNKLREDLERLKKIRA 

HRGLRHFWGLRVRGQHTKTTGRRGRTVGVSKK 

K 


3162 


A 


l 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWRVP 

GRLLLLLLPALCCLPGAARAAAAAAGAGNRAA 

VAVAVARADEAEAPFAGQNWLKSYGYLLPYDS 

RASALHSAKALQSAVSTMQQFYGIPVTGVLDQT 

TIEWMKKPRCGVPDHPHLSRRRRNKRYALTGQK 

WRQKHITYSIHNYTPKVGELDTRKAIRQAFDVW 

QKVTPLTFEEVPYHEIKSDRKEADIMIFFASGFHG 

DSSPFDGEGGFLAHAYFPGPGIGGDTHFDSDEPW 

TLGNANHDGNDLFLVAVHELGHALGLEHSSDPS 

AIMAPFYQYMETHNFKLPQDDLQGIQKIYGPPAE 

PLEPTRPLPTLPVRRIHSPSERKHERQPRPPRPPLG 

DRPSTPGTKPN1CDGNFNTVALFRGEMFVFKDR 

WFWRLRNNRVQEGYPMQIEQFWKGLPARIDAA 

YERADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 

EJLuoUbrKxiolUl ALKWE.rvuis.1 irrKubRYWR 

YSEERRATDPGYPKPITVWKGIPQAPQGAFISKE 

GYYTYFYKGRDYWKFDNQKLSVEPGYPRNILRD 

WMGCNQKEVERRKERRLPQDDVDIMVTINDVP 

GSVNAVAVVIPCILSLCILVLVYTIFQFKNKTGPQ 

PVTYYKRPVQEWV 


3163 


A 


1235 


2223 


SPiSLQFYVSFRRTGLFTCKLrVEIFFRNYMNDSL 
RTNVFVRFQPETIACACIYLAARALQIPLPTRPHW 
FLLFGTTEEEIQEICIETLRLYTRKKPNYELLEKEV 
EKRKVALQEAKLKAKGLNPDGTPALSTLGGFSP 

SKSPYNGVRKDSKRSRNSRSASRSRSRTRSRSRS 
HTPRRHYNNRRSRSGTYSSRSRSRSRSHSESPRR 
HHNHG SPHLKAKHTRDDLKS SNRHGHKRKKSRS 
RSQSKSRDHSDAAKKHRHERGHHRDRRERSRSF- 
ERSHKSKHHGGSRSGHGRHRR 


3164 


A 


3 


3274 


DCRLQAAMPTNFTVVPVEAHADGGGDETAERT 

QESFFEGKNMALFEEEMDSNPMVSSLLNKLANY 

TNLSQGWEHEEDEESRRREAKAPRMGTFIGVY 

LPCLQNILGVILFLRLTWrVGVAGVLESFLIVAMC 

CTCTMLTAISMSAIATNGVVPAGGSYYMISRSLG 

PEFGGAVGLCFYLGTTFAGAMYILGTIEIFLTYISP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to Inst amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alauine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S=Scrine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










GAAIFQAEAAGGEAAAMLIflvfMRVYGTCTLVLM 

ALWFVGVKYVNKLALVFLACWLSILAIYAGVI 

KSAFDPPDIPVCLLGNRTLSRRSFDACVKAYGIH 

NNSATSALWGLFCNGSQPSAACDEYFIQNNVTEI 

QGIPGAASGVFLENLWSTYAHAGAFVEKKGVPS 

VPVAEESRASTLPYVLTDIAASFTLLVGIYFPSVT 

GIMAGSNRSGDLKDAQKSIPTGTILAIVTTSFIYLS 

CIVLFGAGIEGVVLRDKFGEALQGNLVIGMLAW 

PSPWVTVIGSFFSTCGAGLQTLTGAPRLLQAIARD 

GIVPFLQVFGHGKANGEPTWALLLTVLICETGILI 

ASLDSVAPILSMFFLMCYLFVNLACAVQTLLRTP 

NWRPRFKFYHWTLSFLGMSLCLALMFICSWYYA 

LSAMLIAGCIYKYIEYRGAEKEWGDGIRGLSLNA 

ARYALLRVEHGPPHTKNWRPQVLVMLNLDAEQ 

AMKHPRLLSFTSQLKAGKGLTIVGSVLEGTYLD 

KHMEAQRAEENIRSLMSTEKTKGFCQLVVSSSLR 

DGMSHLIQSAGLGGLKHNTVLMAWPASWKQED 

NPFSWKNFVDTVRDTTAAHQALLVAKNVDSFPQ 

NQERFGGGHIDVWWrVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFTVAQVDDNSIQMKXDLQMFLY 

HLR1SAEVEVVEMVENDISAFTYERTLMMEQRS 

QMLKQMQLSKNEQEREAQLIHDRNTASHTAAA 

ARTQAPPTPDKVQMTWTREKLIAEKYRSRDTSL 

SGFKDLFSMKPDQSNVRRMHTAVKLNGVVLNK 

SQDAQLVLLNMPGPPKNRQGDENYMEFLEVLTE 

GLNRVLLVRGGGREVITIYS 


3165 


A 


3 


2681 


GRGARGGSGAGALRGCRGYLQKLSGKGPSRGY. 

RSRWFVFDARRCYLYYFKSPQDALPLGHLDIAD 

ACFSYQGPDEAAEPGTEPPAHFQVHSAGAVTVL 

KAPNRQLMTYWLQELQQKRWEYCNSLDMVKW 

DSRTSPTPGDFPKGLVARDNTDLIYPHPNASAEK 

ARNVLAVETVPGELVGEQAANQPAPGHPNSINF 

YSLKQ WGNELKNSMS SFRPGRGHND SRRTVF YT 

NEEWELLDPTPKDLEESIVQEEKKKLTPEGNKGV 

TGSGFPFDFGRNPYKGKRPLKDIIGSYKNRHSSG 

DPSSEGTSGSGSVSIRKPASEMQLQVQSQQEELE 

QLKKDLSSQKELVRLLQQTVRSSQYDKYFTSSRL 

CEGVPKDTLELLHQKDDQILGLTSQLERFSLEKE 

SLQQEVRTLKSKVGELNEQLGMLMETIQAKDEV 

IIKLSEGEGNGPPPTVAPSSPSVVPVARDQLELDR 

LKDNLQGYKTQNKFLNKEILELSALRRNPERRER 

DLMARNSSLEAKLCQIESKYLILLQEMKTPVCSE 

DQGPTREVIAQLLEDALQVESQEQPEQAFVKPHL 

VSEYDIYGFRTVPEDDEEEKLVAKVRALDLKTL 

YLTENQEVSTGVKWENYFASTVNREMMCSPEL 

KNLIRAGIPHEHRSKVWKWCVDRHTRKFKDNTE 

PGHFQTLLQKALEKQNPASKQIELDLLRTLPNNK 

JHY sCr 1 t>b(jR2K-LKJN VLLAr o WRNPD1GYCQGLN 

RLVAVALLYLEQEDAFWCLVTIVEVFMPRDYYT 

DYTLITFNWFLVVFVDSVVSDDLFKTWDSFLYEGP 
KVIFRFALALFKYKEEEILKLQDSMSIFKYLRYFT 
RTELDARSGTDAPTTWRKSGWS 


3166 


A 


10 


4070 


FPGPTISSNSQLYRASALFETIRHEAQLSTDYKLS 
LFDLQTSS YQ ALQRVL V SLGHHDEAL A V AERGR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycinc, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=VaIinc, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










TRAFADLLVERQTGQQDSDPYSPVTBDQILEMVN 
GQRGLVLYYSLAAGYLYSWLLAPGAGIVKFHEH 
YLGENTVENSSDFQASSSVTLPTATGSALEQHIAS 
VREALGVESHYSRACASSETESEAGDIMDQQFEE 
MNNKLNSVTDPTGFLRMVRRNNLFNRSCQSMTS 
LFSNTVSPTQDGTSSLPRRQSSFAKPPLRALYDLL 
IAPMEGGLMHSSGPVGRHRQLILVLEGELYLIPF 
ALLKGSSSNEYLYERFGLLAVPSIRSLSVQSKSHL 
RKNPPTYSSSTSMAAVIGNPKLPSAVMDRWLWG 
PMPSAEEEAYMVSELLGCQPLVGSVATKERVMS 
ALTQAECVHFATfflSWKLSALVLTPSMDGNPASS 
KSSFGHPYTIPESLRVQDDASDGESISDCPPLQEL 
LLTAADVLDLQLPVKLWLGSSQESNSKVAADG 
VIALTRAFLAAGAQCVLVSLWPVPVAAFKMFIH 
AFYSSLLNGLKASAALGEAMKVVQSSKAFSHPS 
NWAGFMLIGSDVKLNSPSSLIGQALTEILQHPER 
ARDALRVLLHLVEKSLQRIQNGQKNAMYTSQQS 
VENKVGGIPGWQALLTAVGFRLDPPTSGLPAAV 
FFPTSDPGDRLQQCSSTLQSLLGLPNPALQALCK 
LITASETGEQLISRAVKNMVGMLHQVLVQLQAG 
EKEQDLASAPIQVSISVQLWRLPGCHEFLAALGF 
VLCEVGQEEVILKTGKQANRRTVHFALQSLLSLF 
DSTELPKRLSLDSSSSLESLASAQSVSNALPLGYQ 
QPPFSPTGADSIASDAISVYSLSSIASSMSFVSKPE 
GGSEGGGPGGRQDHDRSKNAYLQRSTLPRSQLP 
. PQTRP AGNKDEEE YEGFS11SNEPL ATYQENRN TC 
FSPDHKQPQPGTAGGMRVSVSSKGSISTPNSPVK 
MTLIPSPNSPFQKVGKLASSDTGESDQSSTETDST 
VKSQEESNPKLDPQELAQKILEETQSHLIAVERLQ 
RSGGQVSKSNNPEDGVQAPSSTAVFRASETSAFS 
RPVLSHQKSQPSPVTVKPKPPARSSSLPKVSSGYS 
SPTTSEMSKDSPSQHSGRPSPGCDSQTSQLDQPL - 
FKLKYPSSPYSAHISKSPRNMSPSSGHQSPAGSAP 
SPALSYSSAGSARSSPADAPDIDKLKMAAIDEKV 
QAVrlNLKMFWQSTPQHSTGPMKIFRGAPGTMTS 
KRDVLSLLNLSPRPNKKEEGVDKLELKELSLQQH 
DGAPPKAPPNGHWRTETTSLGSLPLPAGPPATAP 
ARPLRLPSGNGYKFLSPGRFFPSSKC 


3167 


A 


1 


762 


AARRRQKGKEENMMMDLFETGSYFFYLDGENV 
TLQPLEVAEGSPLYPGSDGTLSPCQDQMPPEAGS 

y~-i o c r?T T\ /T a nnpr /""with 7 n/~" r~\ th/a pi/tpi/ti v 

DsoOJibHVLArrCjLCjPrHCrOQOLi WACK. TCKKK. 

SAPTDRRKAATLRERRRLKKINEAFEALKRRTVA 

NPNQRLPKVEILRSAISYIERLQDLLHRLDQQEK 

MQELGVDPFSYRPKQENLEGADFLRTCSSQWPS 

VSDHSRGLVITAKEGGASIDSSASSSLRCLSSIVDS 

lbbbbKJsXrU Vbbv VbK 


3168 


A 


701 


246 


TSRRVTMKFOTFVTSDRSKNRKRHFNAPSHVRR 
KIMSSPLSKELRQKYNVRSMPIRKDDEVQVVRG 
rTYKGQQIGKVVQVYRKKYVriTERVQREKANGT 
1 v n v vjjunuroJv v v i x i\j^ssj^ljj\xjl\J!*jsax4 
VGKEKGKYKEELIEKMQE 


3169 


A 


156 


3168 


GPGGAISLSVEAKAGADLLVKGKQARMDIYDTQ 
TLGVWFGGFMVVSAIGIFLVSTFSMKETSYEEA 
LANQRKEMAKTrffiQKVEKKKKEKTVEKKGKT 
KKKEEKPNGKIPDHDPAPNVTVLLREPVRAPAV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutainic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prolinc, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










AVAPTPVQPPIIVAPVATVPAMPQEKLASSPKDK 
KKKEKKVAKVEPAVSSWNSIQVLTSKAAILETA 
PKEGRNTDVAQSPEAPKQEAPAKKKSGSKKKGP 
PDADGPLYLPYKTLVSTVGSMVFNEGEAQRLIEI 
LSEKAGIIQDTWHKATQKGDPVAILKRQLEEKEK 
LLATEQEDAAVAKSKLRELNKEMAAEKAKAAA 
GEAKVKKQLVAREQEITAVQARMQASYREHVK 
EVQQLQGKIRTLQEQLENGPNTQLARLQQENSIL 
RDALNQATSQVESKQNAELAKLRQELSKVSKEL 
VEKSEAVRQDEQQRKALEAKAAAFEKQVLQLQ 
ASHRESEEALQKRLDEVSRELCHTQSSHASLRAD 
AEKAQEQQQQMAELHSKLQSSEAEVRSKCEELS 
GLHGQLQEARAENSQLTEPJRSIEALLEAGQARD 
AQDVQASQAEADQQQTRLKELESQVSGLEKEAI 
ELREAVEQQKVKNNDLREKNWKAMEALATAEQ 
ACKEKLHSLTQAKEESEKQLCLIEAQTMEALLAL 
. LPELSVLAQQNYTEWLQDLKEKGPTLLKHPPAP 
AEPSSDLASKLREAEETQSTLQAECDQYRSILAET 
EGMLRDLQKSVEEEEQVWRAKVGAAEEELQKS 
RVTVKHLEEIVEKLKGELESSDQVREHTSHLEAE 
LEKHMAAASAECQNYAKEVAGLRQLLLESQSQL 
DAAKSEAQKQSDELALVRQQLSEMKSHVEDGDI 
AGAPASSPEAPPAEQDPVQLKTQLEWTEAILEDE 
QTQRQKLTAEFEEAQTSACRLQEELEKLRTAGPL 
ESSETEEASQLKERLEKEKKLTSDLGRAATRLQE 
LLKTTQEQLAREKDTVKKLQEQLEKAEDGSSSK 
EGTSV 


3170 


A 


6730 


4027 


THASEKYSYGHLPTHSITAHPMVTIRISDRQRLIQ 

PY1HNYSWLLFAALALYSAHLASAEDVDGEKLD 

PQTRSSATTLRSQCMQLVGDCLMKAHQGKGLK 

ALALLGVLPDGDSSLEDHALPVTVPTGASEEQLE 

KKAVQGAELSEAGNGKRAVHEEIRPVDFKQRNK 

ADKGVSLSKDPSCQTQISDSPADASPPTGLPDAE 

DSEVSSQKPIEEKAVTPSPEQVFAECSQKRILGLL 

AAMLPPLKSGPTVPLIDLEHVLPLMFQVVISNAG 

HLNETYHLTLGLLGQLIIRLLPAEVD A A VIKVLS A 

KHNLFAAGDSSIVPDGWKTTHLLFSLGAVCLDS 

RVGLDWACSMAEILRSLNSAPLWRDVIATrTDH 

CIKQLPFQLKHTNIFTLLVLVGFPQVLCVGTRCV 

YMDNANEPHNVIILKHFTEKNRAVIVDVKTRKR 

KTVKDYQLVQKGGGQECGDSRAQLSQYSQHFA 

FIASHLLQSSMDSHCPEAVEATWVLSLALKGLY 

KTLKAHGFEEIRATFLQTDLLKLLVKKCSKGTGF 

SKTWLLRDLEDLSIMLYSSKKEINALAEHGDLEL 

DERGDREEEVERPVSSPGDPEQKKLDPLEGLDEP 

TRICFLMAHDALNAPLHILRAIYELQMKKTDYFF 

LEVQKRFDGDELTTDERIRSLAQRWQPSKSLRLE 

EQSAKAVDTDMIILPCLSRPARCDQATAESNPVT 

AT/I tCCTCCCl AACVAlTkDDCl/O A A T T TTVPT \TnT/ 

(jKJLlSb 1 bobLQQo YAKyKKoKbAALLHKELNCK 
eifD A VRDYT FRVNJFATAVT YATCWVT AQT T APWP 

SHVPVSEDBLELSGPAHMTYELDMFMQLEEKHE 
WEKWMQTELVLTHQVLPLPHRLPPVSASWSEA 
TCVAVQLPDRCECSKGRVTVSSPKDWASEELRG 
PERDFQLNQKALSPSSQFPSAEILRHIR 


3171 


A 


557 


89 


GTRAGPVKDREAFQRLNFLYQAAHCVLAQDPEN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 

; ' ■ 










Q ALARFY CYTERTIAKRLVLRRDPS VKRTLCRGC 
SSLLVPGLTCTQRQRRCRGQRWTVQTCLTCQRS 
QRFLNDPGHLLWGDRPEAQLGSQADSKPLQPLP 
N 1 AHblSDRLPEEKMQTQGSSINQ 


3172 


A 


2 


496 


FRRAGAGRGRRRGEVTSPLSPEPLAFQSLATSRR 

PEPQTTQTVRSSALPAPPASPMSQYAPSPDFKRA 

LDSSPEANTEDDKTEEDVPMPKNYLWLTIVSCFC 

PAYPINIVALVFSIMSLNSYNDGDYEGARRLGRN 

AKWVAIASIIIGLLIIGISCAVHFTRNA 


3173 


A 


2 


4048 


FRSGGCRRRAWTSRWPQRRRSPESCEAPLSAPL 

WGPQRGLPGREPLRSRSASAIALRTIGHTLALLLR 

LLI^GLGSGGCl^DYPPSGRGKKEEKMKKHRRA 

LALVSCLFLCSLVWLPSWRVCCKESSSASASSYY 

SQDDNCALENEDVQFQKKDEREGPINAESLGKS 

GSNLPISPKEHKLKDDSIVDVQNTESKKLSPPVVE 

TLPTVDLHEESSNAVVDSETVENISSSSTSEITPIS 

KLDEffiKSGTIPIAKPSETEQSETOCDVGEALDAS 

APIEQPSFVSPPDSLVGQH1ENVSSSHGKGKITKSE 

FESKVSASEQGGGDPKSALNASDNLKNESSDYT 

KPGDIDPTSVASPKDPEDIPTFDEWKKKVMEVEK 

EKSQSMHASSNGGSHATKKVQKNRNNYASVEC 

GAKILAANPEAKSTSAILIENMDLYMLNPCSTKI 

WFVIELCEPIQVKQLDIANYELFSSTPKDFLVSISD 

RYPTNKWIKLGTFHGRDERNVQSFPLDEQMYAK 

YVKMFIKYIKVELLSHFGSEHFCPLSLER.VFGTSM 

VEEYEEIADSQYHSERQELFDEDYDYPLDYNTGE 

DKSSKNLLGSATNAILNMVNIAANILGAKTEDLT 

EGNKSISENATATAAPKMPESTPVSTPVPSPEYVT 

TEVHTHDMEPSTPDTPKESPIVQLVQEEEEEASPS 

TVTLLGSGEQEDESSPWFESETQIFCSELTTICCIS 

SFSEY1YKWCSVRVALYRQRSRTALSKGKDYLV 

LAQPPLLLPAESVDVSVLQPLSGELENTNIEREAE 

TVVLGDLSSSMHQDDLVNHTVDAVELEPSHSQT 

LSQSLLLDITPE1NPLPKIEVSESVEYEAGHIPSPVI 

PQESSVEroNETEQKSESFSSIEKPSITYETOKVNE 

LMDNIIKEDWSMQIFTKLSETIVPPINTATVPDN 

EDGEAKMNIADTAKQTLISWDSSSLPEVKEEEQ 

SPEDALLRGLQRTATDFYAELQNSTDLGYANGN 

LVHGSNQKESVFMRLWJRIKALEVNMSLSGRYL 

EELSQRYRKQMEEMQKAFNKTIVKLQNTSRIAE 

EQDQRQTEAIQLLQAQLTNMTQLVSNLSATVAE 

LKREVSDRQSYLVISLVLCWLGLMLCMQRCRN 

TSQFDGDYISKLPKSNQYPSPKRCFSSYDDMNLK 

RRTSFPLlVniSKSLQLTGKEVDPNDLYIVEPLKFSP 

EKKKKRCKYKIEKIETIKPEEPLHPIANGDIKGRK 

PFTNQRDFSNMGEVYHSSYKGPPSEGSSETSSQS 

EESYFCGISACTSLCNGQSQKTKTEKRALKRRRS 

KVQDQGKLIKTLIQTKSGSLPSLHDUKGNKEITV 

GTFGVTAVSGHI 




A 

A 


AO Z 

485 


A CCQ 

40D5 


KKCoKJfcivAo Js. 1 r o^Kir 1 lrCCVL^ACjrErKJsL,AE 
RMGADGETWLKNMLIGVNL11-LGSMIKPSECQL 
EVTTERVQRQSVEEEGGIANYNTSSKEQPWFNH 
VYNINVPLDNLCSSGLEASAEQEVSAEDETLAEY 
MGQTSDHESQVTFTHRINFPKKACPCASSAQVLQ 
ELLSRIEMLEREVSVLRDQCNANCCQESAATGQL 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycinc, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparaginc, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
V=possible nucleotide insertion 










DYIPHCSGHGNFSFESCGCICNEGWFGKNCSEPY 

CPLGCSSRGVCVDGQCICDSEYSGDDCSELRCPT 

DCSSRGLCVDGECVCEEPYTGEDCRELRCPGDCS 

GKGRCANGTCLCEEGYVGEDCGQRQCLNACSG 

RGQCEEGLCVCEEGYQGPDCSAVAPPEDLRVAG 

ISDRSEELEWDGPMAVTEYVISYQPTALGGLQLQ 

QRVPGDWSGVTITELEPGLTYNISVYAVISNILSL 

PITAKVATHLSTPQGLQFKTITETTVEVQWEPFSF 

SFDGWEISFIPKNNEGGVIAQVPSDVTSFNQTGLK 

PGEEYIVNWALKEQARSPPTSASVSTVIDGPTQI 

LVRDVSDTVAFVEWIPPRAKVDFILLKYGLVGGE 

GGRTTFRLQPPLSQYSVQALRPGSRYEVSVSAVR 

GTNESDSATTQFTTEIDAPKNLRVGSRTATSLDL 

EWDNSEAEVQEYKWYITLAGEQYHEVLVPRGI 

GPTTRATLTDLVPGTEYGVGISAVMNSQQSVPAT 

MNARTELDSPRDLMVTASSETS1SLIWTKASGPID 

HYRITFTPSSGIASEVTVPKDRTSYTLTDLEPGAE 

YHSVTAERGRQQSLESTVDAFTGFRPISHLHFSH 

VTSSSVNITWSDPSPPADRLILNYSPRDEEEEMME 

VSLDATKRHAVLMGLQPATEYIVNLVAVHGTVT 

SEPIVGSITTGIDPPKDITISNVTKDSVMVSWSPPV 

ASFDYYRVSYRPTQVGRLDSSWPNTVTEFTITR 

LNPATEYEISLNSVRGREESERICTLVHTAMDNP 

VDLIATNITPTEALLQWKAPVGEVENYVIVLTHF 

AVAGETILVDGVSEEFRLVDLLPSTHYTATMYAT 

NGPLTSGTISTNFSTLLDPPANLTASEVTRQSALIS 

WQPPRAEIENYVLTYKSTDG SRKELIVDAEDTWI 

RLEGLLENTDYTVLLQAAQDTTWSSITSTAFTTG 

GRVFPHPQDCAQHLMNGDTLSGVYPIFLNGELS 

QKLQVYCDMTTDGGGWIVFQRRQNGQTDFFRK 

WAD Y K VUr ON VfcDEF W LGLDNIHRlTSQGRYEL 

RVDMRDGQEAAFAS YDRFS VEDSRNLYKLRIGS 

YNGTAGDSLSYHQGRPFSTEDRDNDVAVTNCA 

MSYKGAWWYKNCHRTNLNGKYGESRHSQGIN 

WYHWKGHEFSIPFVEMKMRPYNHRLMAGRKRQ 

SLQF 


3175 


A 


2 


623 


RLQLPACPALSAAHPLALPSFSSQCHRAEARAAA 

AAlAhu 1 MAbG VTVNDE VIKVFNDMKVRKSST 

QEEKKRKKAVLFCLSDDKRQIIVEEAKQILVGDI 

GDTVEDPYTSFVKLLPLNDCRYALYDATYETKE 

SKKEDLVFIFWAPESAPLKSKM1YASSKDAIKKK 

FTGIKHEWQVNGLDDKDRSTLGEKLGGNVWS 

LEGKPL 


3176 


A 


99 


1567 


PRGCWSSCLDAMFRLNSLSALAELAVGSRWYH 

GGSQPIQIRRRLMMVAFLGASAVTASTGLLWKR 

AHAESPPCVDNLKSDIGDKGKNKDEGDVCNHEK 

KTADLAPHPEEKKKKRSGFRDRKVMEYENRIRA 

YSTPDKIFRYFATLKVISEPGEAEVFMTPEDFVRS 

ITPNEKQPEHLGLDQYIIKRFDGKTEKISQEREKF 

IAFKMFDLNGDGEVDMEEFEQVQSIIRSQTSMG 

MRHRDRPTTGNTLKSGLCSALTTYFFGADLKGK 

LTIKNFLEFQRKLQHDVLKLEFERHDPVDGRITE 

RQFGGMLLAYSGVQSKKLTAMQRQLKKHFKEG 

KGLTFQEVENFFTFLKNINDVDTALSFYHMAGAS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid,F=PhenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valirie, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










LDKVTMQQVARTVAKVELSDHVCDVVFALFDC 
DGNGELSNKEFVSIMKQRLMRGLEKPKDMGFTR 


3177 


A 


182 


648 


LGVVGSGAAVGGRQAARGAALGRRPMAAVLG 

ALGATRRLLAALRGQSLGLAAMSSGTHRLTAEE 

RNQAILDLKAAGWSELSERDAIYKEFSFHNFNQA 

FGFMSRVALQAEJCMNHHPEWFNVYNKVQITLTS 

HDCGELTKKDVKLAKFIEKAAASV 


J 1 / o 


A 


o 
o 


viz. 


A fnPDCUPf: CTl 77V CT T T WAT D A T rov AAyTT C TTTT? 

LRRPHLLHTPRAPTFRIRLGAHRGGSGELLENTM 

EAMENSMAQRSDLLELDCQLTRDRVVWSHDE 

NLCRQSGLNRDVGSLDFEDLPLYKEKLEVYFSPG 

HFAHGSDRRMVRLEDLFQRFPRTPMSVEIKGKN 

EELIREIAGLVRRYDRNEITIWASEKSSVMKKCK 


3179 


A 


88 


1496 


QETSKMETLSFPRYNVAEIVIHIRNKILTGADGKN . 

LTKMDLYPNPKPEVLHMIYMRALQrVYGIRLEHF 

YMMPVNSEVMYPHLMEGFLPFSNLVTHLDSFLPI 

CRVNDFETADILCPKAKRTSRFLSGIINFIHFREAC 

RETYMEFLWQYKSSADKMQQLNAAHQEALMK 

LERLDSVPVEEQEEFKQLSDGIQELQQSLNQDFH 

QKTIVLQEGNSQKKSNISEKTKRLNELKLSVVSL 

KEIQESLKTKIVDSPEKLKNYKEKMKDTVQKLK 

N AKvJb V VbKYElYGDS> VDCLPSCQLEVQLYQKK 

IQDLSDNREKLASILKESLNLEDQIESDESELKKL 

KTEENSFKRLMIWKERLATAQFKINKICHEDVK 

QYKRTVIEDCNKVQEKRGAVYERVTTINHEIQKI 

RLGIQQLKDAADREKLKSQEIFLNLKTALEKYHD 

GIEKAAEDSYAKIDEKTAELKRKMFKMST .. 


3180 


A 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLEVA 

WPLFIFLILISVRLSYPPYEQHECHFPNKAMPSAG 

TLPWVQGIICNANNPCFRYPTPGEAPGWGNFNK 

SrVARLFSDARRLLLYSQKDTSMKDMRKVLRTL 

QQIKKSSSNLKLQDFLVDNETFSGFLYHNLSLPK 

STVDKMLRADVILHKVFLQG YQLHLTSLCNG SK 

SEEMIQLGDQEVSELCGLPREKLAAAERVLRSN 

MDILKPILRTLNSTSPFPSKELAEATKTLLHSLGT 

LAQELFSMRSWSDMRQEVMFLTNVNSSSSSTQI 

YQAVSRIVCGHPEGGGLKKSLNWYEDNNYKAL 

FGGNGTEEDAETF YDNSTTPYCNDLMKNLES SPL 

SRIIWKALKPLLVGKILYTPDTPATRQVMAEVNK 

TFQELAVFHDLEGMWEELSPKIWTFMENSQEMD 

LVRMLLDSRDNDHFWEQQLDGLDWTAQDIVAF 

LAKHPEDVQSSNGSVYTWREAFNETNQAIRTISR 

FMECVNLNKLEPIATEVWLINKSMELLDERKFW 

AGrVFTGlTPGSIELPHFTVKYKIRMGIDNVERTNK 

IKDGYWDPGPRADPFEDMRYVWGGFAYLQDW 

EQAIIRVLTGTEKKTGVYMQQMPYPCYVDDIFLR 

VMSRSMPLFMTLAWIYSVAVIIKGIVYEKEARLK 

ETMRIMGLDNSILWFSWFISSLIPLLVSAGLLWI 

LKLGNLLPYSDPSWFVFLSVFAVVTTT OPFT KT 

LFSRANLAAACGGIIYFTLYLPYVLCVAWQDYV 

GFTLBCIFASLLSPVAFGFGCEYFALFEEQGIGVQW 

DNLFESPVEEDGFNLTTSVSMMLFDTFLYGVMT 

WYIEAVFPGQYGEPRPWYFPCTKSYWFGEESDEK 

SHPGSNQKRISEICMEEEPTHLKLGVSIQNLVKVY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino, acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalaninc, G=Glycinc, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Lxucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










RDGMKVAVDGLALNFYEGQITSFLGHNGAGKTT 

TMSILTGLFPPTSGTAYILGKDIRSEMSTIRQMLG 

VCPQHNVLFDMLTVEEHIWFYARLKGLSEKHVK 

AEMEQMALDVGLPSSKLKSKTSQLSGGMQRKLS 

VALAFV GGSKVVILDEPTAG VDPYSRRGIWELLL 

KYRQGRTIILSTHHMDEADVLGDRIAnSHGKLCC 

VGSSLFLKNQLGTGYYLTLVKKDVESSLSSCRNS 

SSTVSYLKKEDSVSQSSSDAGLGSDHESDTLTID 

VSAISNLIRKHVSEARLVEDIGHELTYVLPYEAA 

KEGAFVELFHEIDDRLSDLGISSYGISETTLEEIFL 

KVAEESGVDAETSDGTLPARRNRRAFGDKQSCL 

RPFTEDDAADPNDSDIDPESRETDLLSGMDGKGS 

YQVKGWKLTQQQFVALLWKRLLIARRSRKGFF 

AQIVLPAVFVCIALVTSLIVPPFGKYPSLELQPWM 

YNEQYTFVSNDAPEDTGTLELLNALTKDPGFGT 

RCMEGNPIPDTPCQAGEEEWTTAPVPQTIMDLFQ 

NGNWTMQNPSPACQCSSDKIKKMLPVCPPGAGG 

LPPPQRKQNTADILQDLTGRNISDYLVKTYVQI1A 

KSLKNKIWVNEFRYGGFSLGVSNTQALPPSQEV 

NDATKQMKKHLKLAKDSSADRFLNSLGRFMTG 

LDTRNNVKVWFNNKGWHAISSFLNVINNAILRA 

NLQKGENPSHYGITAFNHPLNLTKQQLSEVAPM 

TTSVDVLVSICVIFAMSFVPASFWFLIQERVSKA 

KHLQFISGVKPVIYWLSNFVWDMCNYVVPATLV 

U1FICFQQKSYVSSTNLPVLALLLLLYGWSITPLM 

YPASFVFKIPSTAYWLTSVNLFIGINGSVATFVL 

ELFTDNKLNNINDILKSVFLIFPHFCLGRGLIDMV 

KNQAMADALERFGENRFVSPLSWDLVGRNLFA 

MAVEGVVFFLITVLIQYRFFIRPRPVNAKLSPLND 

EDEDVRRERQRILDGGGQNDILEIKELTKIYRRK 

RKPAVDRIC VGEPPGECFGLLGVNGAGKSSTFKM 

LTGDTTVTRGDAFLNRNSILSNIHEVHQNMGYCP 

QFDAITELLTGREHVEFFALLRGVPEKEVGKVGE 

WAIRKLGLVKYGEKYAGNYSGGNKRKLSTAMA 

LIGGPPVVFLDEPTTGMDPKARRFLWNCALSVV 

KEGRS V VL 1 SHSMEECEALCTRMA1MVNGRFRC 

LGSVQHLKNRFGDGYTIVVRIAGSNPDLBtPVQDF 

FGLAFPGSVPKEKHRNMLQYQLPSSLSSLARIFSI 

LSQSKKRLHIEDYSVSQTTLDQVFVNFAKDQSDD 

DrlLKDLSLHKNQTVVDVAVLTSFLQDEKVKESY 

V 


3181 


A 


215 


1367 


PPATSQAALPEALSKGRETPRPATHPARSQDVRP 
LSCPFDFLRDNVEWSEEQAA AAERKVQENSIQR 
VCQEKQVDYEINAHKYWNDFYKIHENGFFKDR 
HWLFTEFPELAPSQNQNHLKDWFLENKSEVPEC 
RNNEDGPGLIMEEQHKCSSKSLEHKTQTPPVEEN 
VTQKISDLEICADEFPGSSATYRJLEVGCGVGNTV 
rrlLQTNNUruLl' V YCCDr bb 1 AIELVQTNSEYDP 
SRCFAFVHDLCDEEKSYPVPKGSLDniLIFVLSAl 

V r JJJ^ViV^JS^JJ^l\X^oJ^Jjl^JVr VJvjlVl V LiLiRXJ I vJIV I Ulvl 

AQLRFKKGQCLSGNFYVRGDGTRVYFFTQEELD 
TLFTTAGLEKVQNLVDRRLQVNRGKQLTMYRV 
WIQCKYCKPLLSSTS 


3182 


A 


3 


1289 


GSETQHLPRDPQHLPWDPQQHQDRRRPELFHAF 
ARDSAPPPSMVLAAETTSQQERLQAIAEKRKRQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










AEIENKRRQLEDERRQLQHLKSKALRERWLLEG 

TPSSASEGDEDLRRQMQDDEQKTRLLEDSVSRLE 

KGIEVLERGDSAPAAAKENAAAPSPVRAPAPSPA 

KEERKTEVVMNSQQTPVGTPKDKRVSNTPLRtV 

DGSPMMKAAMYSVEITVEKDKVTGETRVLSSTT 

LLPRQPLPLGIKVYEDETKVVHAVDGTAENGIHP 

LSSSEVDELIHKADEVTLSEAGSTAGAAETRGAV 

EGAARTTPSRREITGVQAQPGEATSGPPGIQPGQE 

PPVTMIFMGYQNVEDEAETKKVLGLQDTTTAEL 

WIEDAAEPKEPAPPNGSAAEPPTEAASREENQA 

GPEATTSDPQDLDMKKHRCKCCSIM 


3183 


A 


333 


1931 


IAPTGGSHSEIQKQLGSGGDSSSQRRAERRTEPRS 

APRPRWGRSARSPGAHKLPGPPRRRDPGAWARL 

EAAAAHRHSRGSMGRRMRGAAATAGLWLLAL 

GSLLALWGGLLPPRTELPASRPPEDRLPRRPARS 

GGPAPAPRFPLPPPLAWDARGGSLKTFRALLTLA 

AGADGPPRQSRSEPRWHVSARQPRPEESAAVHG 

GVFWSRGLEEQVPPGFSEAQAAAWLEAARGAR 

MVALERGGCGRSSNRLARFADGTRACVRYGINP 

EQIQGEALSYYLARLLGLQRHVPPLALARVEAR 

GAQWAQVQEELRAAHWTEGSVVSLTRWLPNLT 

DWVPAPWRSEDGRLRPLRDAGGELANLSQAEL 

VDLVQWTDLILFDYLTANFDRLVSNLFSLQWDP 

RVMQRATSNLHRGPGGALVFLDNEAGLVHGYR 

VAGMWDKYNEPLLQSVCVFRERTARRVLELHR . 

GQDAAARLLRLYRRHEPRFPELAALADPHAQLL 

QRRLDFLAKHILHCKAKYGRRSGDLVSPGGKER 

DLGLGYG 


3184 


A 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLVAA 

ALLVGFILFLTRSRGRAASAGQEPLHNEELAGAG 

RVAQPGPLEPEEPRAGGRPRRRRDLGSRLQAQR 

RAQRVAWAEADENEEEAVILAQEEEGVEKPAET 

HLSGKIGAKKLRKLEEKQARKAQREAEEAEREE 

RKRLESQREAEWKKEEERLRLEEEQKEEEERKA 

REEQAQREHEEYLKLKEAFVVEEEGVGETMTEE 

QSQSFLTEFENYIKQSKVVLLEDLASQVGLRTQD 

TINRIQDLLAEGTITGVIDDRGKFIYITPEELAAVA 

NFIRQRGRVSIAELAQASNSLIAWGRESPAQAPA 


3185 


A 


2981 


7173 


CLLAGKFSSTLYETGGCDMSLVNFEPAARRASN1 

CDTDSHVSSSTSVRFYPHDVLSLPQIRLNRLLT1D 

TDLLEQQDEDLSPDLAATYGPTEEAAQKVKHYY 

RFWILPQLMGINFDRLTLLALFDRNREELENVLA 

VILAILVAFLGSILLIQGFFRDIWVFQFCLVIASCQ 

YSLLKSVQPDSSSPRHGHNPJIAYSRPVYFCICCG 

LIWLLDYGSRNLTATKFKLYGITFTNPLVFISARD 

LVIVFTLCFPIVFFIGLLPQVNTFVMYLCEQLDIHI 

FGGNATTSLLAALYSFICSIVAVALLYGLCYGAL 

KDSWDGQHIPVLFSIFCGLLVAVSYHLSRQSSDP 

SVLFSLVQSKIFPKTEEKNPEDPLSEVKDPLPEKL 

RNSVSERLQSDLVVClVlGVLYf A1HVSTVFTVLQ 

PALKYVLYTLVGFVGFVTHYVLPQVRKQLPWH 

CFSHPLLKTLEYNQYEVRNAATMMWFEKLHVW 

LLFVEKNIIYPLIVLNELSSSAET1ASPKKLNTELG 

ALM1TVAGLKLLRSSFSSPTYQYVTVIFTVLFFKF 

DYEAFSETMLLDLFFMSILFNKLWELLYKLQFVY 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AJanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isolcucine, K=Lysine, L=Lcucine, M-Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










TYIAPWQITWGSAFHAFAQPFAVPHSAMLFIQAA 

VSAFFSTPLNPFLGSAIFITSYVRPVKFWERDYNT 

KRVDHSNTRLASQLDRNPGTYCQQREVEAITEG 

VEEDEGFCCCEPGHIPHMLSFNAAFSQRWLAWE 

VIVTKYILEGYSITDNSAASMLQVFDLRKVLTTY 

YVKGirYYVTTSSKLEEWLANETMQEGLRLCAD 

RNYVDVDPTFNPNIDEDYDHRLAGISRESFCVIY 

LNWIEYCSSRRAKPVDVDKDSSLVTLCYGLCVL 

GRRALGTASHHMSSNLESFLYGLHALFKGDFRIS 

SIRDE WIFADMELLRK VVVPG IRMSIKLHQDHFT 

SPDEYDDPTVLYEAIVSHEKNLVIAHEGDPAWRS 

AVLANSPSLLALRHVMDDGTNEYK1IMLNRRYL 

SFRVIKVNKECVRGLWAGQQQELVFLRNRNPER 

GSIQNAKQALRNMINSSCDQPIGYPIFVSPLTTSY 

SDSHEQLKDILGGPISLGNIRNFIVSTWHRLRKGC 

GAGCNSGGNIEDSDTGGGTSCTGNNATTANNPH 

SNVTQGSIGNPGQGSGTGLHPPVTSYPPTLGTSHS 

SHSVQSGLVRQSPARASVASQSSYCYSSRHSSLR 

MSTTGFVPCRRSSTSQISLRNLPSSIQSRLSMVNQ 

MEPSGQSGLACVQHGLPSSSSSSQSIPACKHHTL 

VGFLATEGGQSSATDAQPGNTLSPANNSHSRKA 

EVIYRVQIVDPSQILEGINLSKRKELQWPDEGIRL 

KAGRNSWKDWSPQEGMEGHV1HRWVPCSRDPG 

TRSHTDKAVLLVQIIJDKYVTVIETGVLELGAEV 


3186 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 
DGVKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 
IQSKSSKAVVHGILMGVPVPFPIPEPDGCKSGINC 
PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLQDD 
KN Q 5>Lr C WblF V Ql V i>Hh 


3187 


A 


3 


470 


SLS AMRFLAATFLLLALSTA AQAEPV QFKDCG S V 

DGVKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 

IQSKSSKAWHGILMGVPVPFPIPEPDGCKSGINC 

PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLQDD 

KNQSLFCWEIPVQIVSHL 


3188 


A 


2 


3483 


PRVRTKLILLVNDKKRYERVGGGPKRLGRDVEM 

EEMIEQLQEKVHELEKQNDTLKNRLISAKQQLQT 

QGYRQTPYNNVQSRINTGRRKANENAGLQECPR 

KGIKFQDADVAETPHPMFTKYGNSLLEEARGEIR 

NLENVIQSQRGQIEELEHLAEILKTQLRRKENEIE 

LSLLQLREQQATDQRSNIRDNVEMIKLHKQLVE 

KSNALS AMEGKFIQLQEKQRTLKISHDALMANG 4 

DELNMQLKEQRLKCCSLEKQLHSMKFSERRIEEL 

QDRINDLEKERELLKENYDKLYDS AFSAAHEEQ 

WKLKEQQLKVQIAQLETALKSDLTDKTEDLDRL 

KTERDQNEKLVQENRELQLQYLEQKQQLDELKK 

RIKLYNQENDINADELSEALLLIKAQKEQKNGDL 

SFLVKVDSEINKDLERSMRELQATHAETVQELEK 

TRNMLMQHKINKDYQMEVEAVTRKMENLQQD 

YELKVEQYVHLLDIRAARIHKLEAQLKDIAYGTK 

Q Y KxKrblMrJJJJi) V Dbr Db I lHLERGbN LJr blrilN 

KVTFSSEVLQASGDKEPVTFCTYAFYDFELQTTP 

WRGLHPEYNFTSQYLVHVNDLFLQYIQKNTITL 

EVHQAYSTEYETIAACQLKFHEILEKSGRIFCTAS 

LIGTKGDIPNFGTVEYWFRLRVPMDQALRLYRER 

AKALGYITSNFKGPEHMQSLSQQAPKTAQLSSTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phcnylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=l)nknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=possible nucleotide insertion 










STDGNLNELHITIRCCNHLQSRASHLQPHPYVVY 

KFFDFADHDTAIIPSSNDPQFDDHMYFPVPMNM 

DLDRYLKSESLSFYVFDDSDTQENrVIGKVNVPLI 

SLAHDRCISGIFELTDHQKHPAGTIHVILKWKPA 

YLPPSGSITTEDLGNFIRSEEPEWQRLPPASSVST 

LVLAPRPKPRQRLTPVDKKVSFVDIMPHQSDVSQ 

EGSVDEVKENTEKMQQGKDDVSLLSEGQLAEQS 

LASSEDETEITEDLEPEVEEDMSASDSDDCIIPGPI 

bKNlKyrabl<LllUbliALaLNDbQV 1MDDTIQRLFV 

ECRFYSLPAEETPVSLPKPKSGQWVYYNYSNVIY 

VDKENNKAKRDILKAILQKQEMPNRSLRFTWS 

DPPEDEQDLECEDIGVAHVDLADMFQEGRDLIE 

QNIDVFDARADGEGIGKLRVTVEALHALQSVYK 

QYRDDLEA 


3189 


A 


476 


1175 


MKGSGWHLRSGMVGTLITTILPHWRRTAHVGTN 

n^TAVSYLKGLWMECVWHSTGrYQCQIYRSLLA 

LPQDLQAARALMGISCLLSGIACACAVIGMKCTR 

CAKGTPAKTTFAILGGTLFILAGLLCMGAVSWTT 

NDVVQNFYNPLLPSGMKFEIGQALYLGFISSSLSL 

IGGTLLCLSCQDEAPYRPYQAPPRATTTTANTAP 

AYQPPAAYKDNRAPSVTSATHSGYRLNDYV 


3190 


A 


267 


1037 


DRMAWQGLVLAACLLMFPSTTADCLSRCSLCA 

VKTQDGPKPINPLICSLQCQAALLPSEEWERCQSF 

LSFFTPSTLGLNDKEDLGSKSVGEGPYSELAKLS 

GSFLKELEKSKFLPSISTKENTLSKSLEEKLRGLS 

DGFREGAESELMRDAQLNDGAMETGTLYLAEE 

DPKEQVKRYGGFLRKYPKRSSEVAGEGDGDSM 

GHEDLYKRYGGFLRRIRPKLKWDNQKRYGGFLR 

RQFKVVTRSQEDPNAYSGELFDA 


3191 


A 

A 


29 


574 


GTSAGAQTKGALCQLKVPTEKLPSPLPTMADEID 

FTTGDAGASSTYPMQCSALRKNGFVVLKGRPCK 

IVEMSTSKTGKHGHAKVHLVGIDIFTGKKYEDIC 

PSTH^MDVPNIKRNDYQLICIQDGYLSLLTETGE 

VREDLKLPEGELGKEIEGKYNAGEDVQVSVMCA 

MSEEYAVAKPCK 


3192 


A 


105 


1661 


KVSADGMQSCESSGDSADDPLSRGLRRRGQPRV 

WIGAGLAGLAAAKALLEQGFTDVTVLEASSHIG 

GRVQSVKLGHATFELGATWIHGSHGNPIYHLTE 

ANGLLEETTDGERSVGRISLYSKNGVACYLTNH 

GRRIPKDVVEEFSDLYNEVYNLTQEFFRHDKPVN 

AESQNSVGVFTREEVRNRIRNDPDDPEATKRLKL 

AMIQQYLKVESCESSSHSMDEVSLSAFGEWTEIP 

GAHHIIPSGFMRVVELLAEGIPAHVIQLGKPVRCI 

HWDQASARPRGPEIEPRGEGDHNHDTGEGGQGG 

EEPRGGRWDEDEQWSVWECEDCELIPADHVIV 

TVSLGVLKRQYTSFFRPGLPTEKVAAIHRLGIGTT 

DKIFLEFEEPFWGPECNSLQFVWEDEAESHTLTY 

PPELWYRKICGFDVLYPPERYGHVLSGWICGEEA 

LVMEKCDDEAVAEICTEMLRQFTGNPNIPKPRRI 

T R^AWO < ?WPVFRO^V5:VTnVfi5: , ?AATYUT;ii r T ATfP 
JLvivort w vJOiNx I rivvjo I o i i v u jouAJJ v Hrvi^/Vrvr 

LPYTESSKTATK 


3193 


A 


1 


1928 


QLGTRRCLRGDKVTNAMQDFLVTNLEPRFIEPQT 
ANLSWFKDSNSTTPLIFVLSPGTDPAADLYKFA 
EEMKFSKKLSAISLGQGQGPRAEAMMRSSIERGK 
WVFFQNCHLAPSWMPALERLIEHINPDKVHRDF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino ' 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glulamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










RLWLTSLPSNKFPVSELQNGSKMTIEPPRGVRAN 

LLKSYSSLGEDFLNSCHKVMEFRSLLLSLCLFHG 

NALERRKFGPLGFNIPYEFTDGDLRICISQLKMFL 

DEYDDIPYKVLKYTAGEINYGGRVTDDWDRRCI 

MNELEDFYNPDVLSPEHSYSASGIYHQIPPTYDLH 

GYLSYIKSLPLNDMPEIFGLHDNANITFAQNETFA 

LLGTOQLQPKSSSAGSQGREEIVEDVTQNILLKVP 

EPINLQWVMAKYPVLYEESMNTVLVQEVIRYNR 

LLQVITQTLQDLLKALKGLVVMSSQLELMAASL 

VXTXTT\/DCT ttfCAVAVDOT VT}J OC\17A71V>mT T f~\DT 1"YC 

I NN I VrfcL, WoAJvA Yr6LiSJrL.aaW VMJJJLLrV^KLiJr 

LQAWIQDGIPAVFWISGFFFPQAFLTGTLQNFAR 
KFVISIDHSFDFKVMFEAPSELTQRP.QVGCYIHG 
LFLEGARWDPEAFQLAESQPKELYTEMAVIWLL 
PTPNRKAQDQDFYLCPIYKTLTRAGTLSTTGHST 
NYVIAVEIPTHQPQRHWIKRGVALICALDY 


3194 


A 


1 


1023 


DGWTPVHAAVDTGNVDSLKLLMYHRIPAHGNS 

FNEEESESSVFDLDGGEESPEGISKPWPADLINH 

ANREGWTAAHIAASKGFKNCLEILCRHGGLEPE 

RRDKCNRTVHDVATDDCKHLLENLNALKIPLRIS 

VGEBEPSNYGSDDLECENTICALNIRKQTSWDDFS 

KA V b^AL 1 NHr (^AlbbDlj W WbLIiD V iCNlsTi Db 

NIGLSARSIRSITLGNVPWSVGQSFAQSPWDFMR 

KNKAEHITVLLSGPQEGCLSSVTYASMIPLQMM 

QNYLRLVEQYHNVIFHGPEGSLQDYrVHQLALCL 

KHRQMGWQDSPVEIVEELEVGCWFFPREQLLRT 

CSLVA 


3195 


A 


1 


1809 


MAASAQVSVTFEDVAVTFTQEEWGQLDAAQRT 

LYQEVMLETCGLLMSLGCPLFKPELr/QLDHRQE 

LWMATKDLSQSSYPGDNTKPKTTEPTFSHLALPE 

EVLLQEQLTQGASKNSQLGQSKDQDGPSEMQEV 

HLKIGIGPQRGKLLEKMSSERDGLGSDDGVCTKI . 

TQKQVSTEGDLYECDSHGPVTDALIREEKNSYK 

CEECGKVFKKNALLVQHERIHTQVKPYECTECG 

KTFSKSTHLLQHLIIHTGEKPYKCMECGKAFNRR 

SHLTRHQRIHSGEKP YKCSECGKAFTHRSTFVLH . 

HRSHTGEKPFVCKECGKAFRDRPGFIRHYIIHTGE 

KPYECIECIECGKAFNRRSYLTWHQQIHTGVKPF 

ECNECGKAFCESADLIQHYIIHTGEKPYKCMECG 

KAr NKJK.anJLK.y HQ KiH 1 Obrvr Y JbUbbLOKAr 1 H 

CSTFVLHKRTHTGEKPYECKECGKAFSDRADLIR 

HFSIHTGEKPYECVECGKAFNRSSHLTRHQQIHT 

GEKPYECIQCGKAFCRSANLIRHSnHTGEKPYEC 

SECGKAFNRGSSLTHHQRfflTGRNPTWTDVGRP 

FMTAQTSVNIQELLLGKEFLNITTEENLW 


3196 


A 


1400 


264 


VGFWERPLRSSRWFRRSLRRWEMLARAARGTG 

ALLLRGSLLASGRAPRRASSGLPRNTVVLFVPQQ 

EAWVVERMGRFHRILEPGLMLIPVLDRIRYVQSL 

KEIVINVPEQSAVTLDNVTLQEDGVLYLRIMDPY 

KASYGVEDPEYAVTQLAQTTMRSELGKLSLDKV 

VPPRVKESMQMQVEAERRKRATVLESEGTRESA 

INVAEGKKQAQILASEAEPCAEQINQAAGEASAVL 

AKAKAKAEAIRILAAALTQHNGDAAASLTVAEQ 

YVSAFSKLAKDSNTILLPSNPGDVTSMVAQAMG 

VYGALTKAPVPGTPDSLSSGSSRDVQGTDASLDE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










ELDRVKMS 


3197 


A 


66 


3632 


LWECAAAAAGQRDGGVTLFLKGRVLGRRCAAS 

LFAREVCVSTS SSRPACFLHC ARARGEQMHQMA 

SGVGSMKRSPRKMWRPGEKKEPQGVVYEDVRD 

DTEDFKEPLKVVFEGSAYGLQNFNKQKKLKTCD 

DMDTFFLHYAAAEGQIELMEKITRDSSLEVLHE 

MDDYGNTPLHCAVEKNQIESVKFLLSRGANPNL 

ROTmiMAPLfflAVQGMNNEVMKVLLEHRTIDV 

NLEGF^GNTAVIIACTTNNSEALQILLNKGAKPC 

KSNKWGCFPIHQAAFSGSKECMEIILRFGEEHGY 

SRQLHINFMNNGKATPLHLAVQNGDLEMIKMCL 

DNGAQIDPVEKGRCTAIHFAATQGATErVKLMIS 

SYSGSVDIVNTTDGCHETMLHRASLFDHHELAD 

YLISVGADINKIDSEGRSPLILATASASWNIVNLL 

LSKGAQVDKDNFGRNFLHLTVQQPYGLKNLRP 

EFMQMQQIKELVMDEDNDGCTPLHYACRQGGP 

GSVNNLLGFNVSIHSKSKDKKSPLHFAASYGRIN 

TCQRLLQDISDTRLLNEGDLHGMTPLHLAAKNG 

HDKVVQLLLKKGALFLSDHNGWTALHHASMGG 

YTQTMKVILDTNLKCTDRLDEDGNTALHFAARE 

GHAKAVALLLSHNADIVLNKQQASFLHLALHNK 

RKEWLTIIRSKRWDECLKIFSHNSPGNKCPITEM 

IEYLPECMKVLLDFCMLHSTEDKSCRDYYIEYNF 

KYLQCPLEFTKKTPTQDVI YEPLTALNAMVQNN 

PJELLNHPVCKEYLLMKWLAYGFRAHMMNLGS 

YCLGLIPMTILVVNIKPGMAFNSTGIINETSDHSEI 

LDTTNSYLIKTCMILVFLSSIFGYCKEAGQIFQQK 

RNYFMDISNVLEWIIYTTGnFVLPLFVEIPAHLQ 

WQCGAIAVYFYWMNFLLYLQRFENCGIFIVMLE 

VILKTLLRSTV VFIFLLLAFGL SF YILLNLQDPFS S 

PLLSIIQTFSMMLGDINYRESFLEPYLRNELAHPV 

LSFAQLVSFTIFVPIVLMNLLIGLAVGDIAEVQKH 

ASLKRIAMQVELHTSLEKKLPLWFLRKVDQKSTI 

VYPNKPRSGGMLFHIFCFLFCTGEIRQEIPNADKS 

LEMEILKQKYRLKDLTFLLEKQHELIKLIIQKMEII 

SETEDDDSHCSFQDRFKKEQMEQRNSRWNTVLR 

AVKAKTHHLEP 


3198 


A 


51 


2177 


KEKSLHHVDQRPPLWHPGRPGTSQSAAMNASSE 

GESFAGSVQIPGGTTVLVELTPDIHICGICKQQFN 

NLDAFVAHKQSGCQLTGTSAAAPSTVQFVSEET 

VPATQTQTTTRTITSETQTITVSAPEFVFEHGYQT 

YLPTESNENQTATVISLPAKSRTKKPTTPPAQKRL 

NCCYPGCQFKTAYGMKDMERHLKIHTGDKPHK 

CEVCGKCFSRKDKLKTHMRCHTGVKPYKCKTC 

DYAAADSSSLNKHLRfflSDERPFKCQICPYASRN 

SSQLTVHLRSHTGD APFQCWLCS AKFKIS SDLKR 

HMRVHSGEKPFKCEFCNVRCTMKGNLKSHIRIK 

HSGNNFKCPHCAFLGDSKATLRKHSRVHQSEHR 

EKCSECSYSCSSKAALRIHERIHCTVRPFKCNYCS 

RQSSRQVAKLDAKKSFHCDICDASFMREDSLRS 

HKRQHSEYNESKNSDVTVLQFQIDPSKQPATPLT 

VGHLQVPLQPSQVPQFSEGRVKnVGHQVPQANT 

rVQAAAAAVNIVPPALVAQNPEELPGNSRLQELR 

QVSLIAPPQSSRCPSEAGAMTQPAVLLTTHEQTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=>Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










GATLHQTLIPTASGGPQEGSGNQTFITSSGITCTD 

FEGLNALIQEGTAEVTWSDGGQNIAVATTAPPV 

FSSSSQQELPKQTYSI1QGAAHPALLCPADSIPD 


3199 


A 


13 


2247 


QSFHSMEGDPSGLPLLARGASCYSLICPCPRPAD 

WSILQGTDWSILQSADWCIYNPLARHRALTGVFL 

QSADWCTYNPLARQKSSPSPHSTQEVQLASPLTR 

RPNKKDSAERNHRPAREGSVAQRQPNPAALEKA 

EPAARKRNEREGGGSQEPGREHSLEKGYWAPGL 

GPDPSMCSKQVDPSEGASSHLKHRGGSRAAHLE 

VRRLLRRLVGALVAEAGFCYVQVAEGQRVVGV 

LEVAEAAAAPVQHEPTAAVATQSRWFPRGTRPG 

LCSLP1AVAALLCPGSGPGAQSGLEFVERPPPSPL. 

AVVLARWPLPPPAGRCPRDAPEARVPEKARAEG 

SERENNYGCGVVGGEMTTLVLDNGAYNAKIGY 

SHENVSVIPNCQFRSKTARLKTFTANQIDEIKDPS 

GLFYILPFQKGYLVNWDVQRQVWDYLFGKEMY 

QVDFLDTNniTEPYFNFTSIQESMNEILFEEYQFQ 

AVLRVNAGALSAHRYFRDNPSELCCIIVDSGYSF 

TH1VPYCRSKKKKEAIIRINVGGKLLTNHLKEIISY 

RQLHVMDETHVINQVKEDVCYVSQDFYRDMDI 

AKLKGEENTVMIDYVLPDFSTIKKGFCKPREEMV 

LSGKYKSGEQILRLANERFAVPEILFNPSDIGIQE 

MGEPEAIVYSIQNLPEEMQPHFFKNIVLTGGNSLF 

PGFRDRVYSEVRCLTPTDYDVSVVLPENPITYAW 

EGGKLISENDDFEDMVVTREDYEENGHSVCEEK 

FDI 


3200 


A 


3 


307 


A VQRIRHEMNIFRLTGDLSHL A AI V ILLLKI WKTR 

SCAGISGKSQLLFALVFTTRYLDLFTSFISLYNTS 

MKVWYAIHRNWHLQCTGLwTLNLCQLCIFN 


3201 


A 


1 


469 


IRHEGRGQRGKMELVQVLKRGLQQITGHGGLRG 

YLRVFFRTNDAKVGTLVGEDKYGNKYYEDNKQ 

FFGRHRWVVYTTEMNGKNTFWDVDGSMVPPE 

WHRWLHSMTDDPPTTKPLTARKFIWTNHKFNVT 

GTPEQYWYSTTRKKIQEW1PPSTPYK 


3202 


A 


144 


840 


NSSQRIMATHALEIAGLFLGGVGMVGTVAVTVM 
PQWRVSAFIEN>fiVVFENFWEGLWMNCVRQANI 
RMQCKJYDSLLALSPDLQAARGLMCAASVMSFL 
AFMMAILGMKCTRCTGDNEKVKAHILLTAGIIFII 
TGMWLIPVSWVANAIIRDFYNSIVNVAQKRELG 
EALYLGWTTALVLIVGGALFCCVFCCNEKSSSYR 
YSIPSHRTTQKSYHTGKKSPSVYSRSQYV 


3203 


A 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAFILNISPVAHR 
VALCHLAGCQEQAAWYHTLQILFFLVSAYFFSCP 
VPEKYFPGSCDIVGHGHQIFHAFLSICTLSQLEAIL 
LDYQGRQEIFLQRHGPLSVHMACLSFFFLAACSA 
ATAALLRHKVKARLTKKDS 


3204 


A 


1808 


668 


PESAPLPAFISSRILPAAWRNWCSYVVTRTISCHV 

QNGTYLQRVLQNCPWPMSCPGSSYRTVVRPTYK 

VMYKTVTAREWRCCPGHSRVSCEEVAGSSASLE 

rMWauo 1 JVusiuVlALKr 1 Ar ouLLNCoKVbJbL 1 bR 

LKVLEAKMTMLTVIEQPVPPTPATPEDPAPLWGP 

PPAQGSPGDGGLQDQVGAWGLPGPTGPKGDAG 

SRGPMGMRGPPGDPLLSNTFTETNNHWPQGPTG 

PPGPPGPMGPPGPPGPTGVPGSPGHIGPPGPTGPK 

GISGHPGEKGERGLRGEPGPQGSAGQRGEPGPKG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G!utamic Acid, F=>Phcnylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










DPGEKSHWGEGLHQLREALOLAERVLILETMIG 
LYEPELGSGAGPAGTGTPSLLRGKRGGHATNYRI 
VAPRSRDERG 


3205 


A 


2810 


1652 


RTSTQKWQSVFNDSQEHLERFYCNPENDRMRM 

KYGGQEFWADLNAMNVYETTEFDQLRRLSTPPS 

SNVNSIYHTVWKFFCRDHFGWREYPESVIRLIEE 

ANSRGLKEVRFMMWNNHYILHNSFFRREIKRRP 

LFRSCFILLPYLQTLGGVPTQAPPPLEATSSSQIICP 

DGVTSANFYPETWVYMHPSQDFIQVPVSAEDKS 

YKJJYNLFHKTVPEFKYK1LQ1LRVQNQFLWEKY 

KRKKEYMNRKMFGRDRIINfERHLFHGTSQDVVD 

GICKHNFDPRVCGKHATMFGQGSYFAKKASYSH 

NFSKKS SKGVHFMFLAKVLTGRYTMGSHGMRR 

PPPVNPGSVTSDLYDSCVDNFFEPQIFVIFNDDQS 

YPYFVIQYEEVSNTVSI 


3206 


A 


297 


4500 


CLVDSKLWKGARSVYHQLFMSSLLMDLKYKKL 

FAVRFAKNYERLQSDYVTODHDREFSVADLSVQ 

IFTVPSLARMLITEENLMSfflKTFMDHLRHRDAQ 

GRFQFERYTALQAFKFRRVQSLILDLKYVLISKPT 

EWSDELRQKFLEGFDAFLELLKCMQGMDPITRQ 

VGQHffiMEPEWEAAFTLQMKLTHVISMMQDWC 

asdekvlieaykkclavlmqchggytdgeqpit 

lsicghsvetirycvsqekvsihlpvsrllaglhv 

llsksevaykfpellplselsppmliehplrclvl 

caqvhagmwrrngfslvnqiyyyhnvkcrre 

mfdkdvvmlqtgvsmmdpnhflmimlsrfely 

qifstpdYgkrfsseithkdwqqnntlieemlyl 

iimlvgerfspgvgqvnatdeikreiihqlsikpm 

ahselvkslpedenketgmesveeavahfkkpgl 

tgrgmyelkpecakefnlyfyhfsraeqskaee 

aqrklkrqnredtalpppvxppfcplfaslvnilq 

sdvmlcimgtilqwavehngyawsesmlqrvl 

hligmalqeekqhlenvteehvvtftftqkiskp 

geapknspsilamletlqnapylevhkdmirwil 

ktfnavtcfcmressptspvaetegtimeessrdkd 

kaerkrkae1arlrrekimaqmsemqrhfiden 

kelfqqtleldastsavldhspvasdmtltalgp 

aqtqvpeqrqfvtcilcqeeqevkvesramvla 

afvqrstvlsknrskfiqdpekydplfmhpdlsc 

gthtsscghimhahcwqryfdsvqakeqrrqq 

rlrlhtsydvengeflcplceclsntviplllppr 

mfnnrlnfsdqpnltqw1rtisqqikalqflrke 

estpnnastb^nsenvdelqlpegfrpdfrpkipys 

esikemlttfgtatykvglkvhpneedprvpimc 

wgscaytiqsierilsdedkplfgplpcrlddclr 

sltrfaaahwtvasvsvvqghfckpfaslvpnd 

sheelpcdldidmfhllvglvxafpalqcqdfsgi 

slgtgdlhifhlvtmahiiqilltscteengmdqe 

nppceeesavlalyktlhqytgsalkeipsgwhl 

gtshfehlcsylslpnnliclfqenseimnslffis 

wcrnsevkrylegerdairypresnklinlpedy 

sslinqasmfscpksggdksraptlclvcgsllcs 

qsyccqtelegedvgactahtyscgsgvgiflr 

vrecqvlflagktkgcfysppylddygetdqgl 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=lsoleticine, K= Lysine, L=Lcucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, impossible nucleotide deletion, 
\=possible nucleotide insertion 










RRGNPLHLCKERFKKIQKLWHQHSVTEEIGHAQ 
EANQTLVG1DWQHL 


3207 


A 


49 


963 


QLSPSQAPAGAQEVARRVTVGSASHGGRRSTMA 

TTVSTQRGPVYIGELPQDFLRITPTQQQRQVQLD 

AQAAQQLQYGGAVGTVGRLNITWQABCLAKNY 

GMTRMDP YCRLRLG YA VYETPTAHNG AKNPRW 

NKV1HCTVPPGVDSFYLEIFDERAFSMDDRIAWT 

HITIPESLRQGKVEDKWYSLSGRQGDDKEGMINL 

VMSYALLPAAMVMPPQPWLMPTVYQQGVGY 

VPITGMPAVCSPGMVPVALPPAAVNAQPRCSEE 

DLKAIQDMFPNMDQEVIRSVLEAQRGNKDAAIN 

SLLQMGEEP 


3208 


A 


54 


1196 


LERTPASADMAWTKYQLFLAGLMLVTGSINTLS 

AKWADNFMAEGCGGSKEHSFQHPFLQAVGMFL 

GEFSCLAAFYLLRCRAAGQSDSSVDPQQPFNPLL 

FLPPALCDMTGTSLMYVALNMTSASSFQMLRGA 

VIIFTGLFSVAFLGRRLVLSQWLGILATIAGLVW 

GLADLLSKHDSQHKLSEVITGDLLIIMAQITVAIQ 

MVLEEKFVYKHNVHPLRAVGTEGLFGFVILSLLL 

VPMYYIPAGSFSGNPRGTLEDALDAFCQVGQQP 

L1AVALLGNISSIAFFNFAGISVTKELSATTRMVL 

DSLRTVVIWALSLALGWEAFHALQILGFLILLIGT 

ALYNGLHRPLLGRLSRGRPLAEESEQERLLGGTR 

TPENDAS 


3209 


A 


104 


1999 


AKVVSLKEFSCFWRREKPVSSLSSLQVKAEASW 

DSAVHGCPQLSRGTPVDERLFLIVRVTVQLSHPA 

DMQLVLRKRICVNVHGRQGFAQSLLKKMSHRSS 

IPGCGVTFEIVSNIPEDAQGVEEREALARMAANV 

ENPASADSEAYIEKYLRSVLAVENLLTLDRLRQE 

VAVKEQLTGKGKLSRRS1SSPNVNRLSGSRQDLIP 

SYSLGSNKGRWESQQDVSQTTVSRGIAPAPALSV 

SPQNNHSPDPGLSNLAASYLNPVKSFVPQMPKLL 

KSLFPVRDEKRGKRPSPLAHQPVPRMVQSASPDI 

RVTRMEEAQPEMGPDVLVQTMGAPALKICDKP 

AKVPSPPPVIAVTAVTPAPEAQDGPPSPLSEASSG 

YFSHSVSTATLSDALGPGLDAAAPPGSMPTAPEA 

EPEAPISHPPPPTAVPAEEPPGPQQLVSPGRERPDL 

EAPAPGSPFRVRRVRASELRSFSRMLAGDPGCSP 

GAEGNAPAPGAGGQALASDSEEADEVPEWLREG 

EFVTVGAHKTGVVRYVGPADFQEGTWVGVELD 

LPSGKNDGSIGGKQYFRCNPGYGLLVRPSRVRR 

ATGPVRRRSTGLRLGAPEARRSATLSGSATNLAS 

LTAALAKADRSHKNPENRKSWAS 


3210 


A 


324 


694 


SPFWTEKRRMEKPLFPLVPLHWFGFGYTALWS 
GGrVGYVKTGSVPSLAAGLLFGSLAGLGAYQLY 
QDPRNVWGFLAATSVTFVGVMGMRSYYYGKF 
MPVGLIAGASLLMAAKVGVRMLMTSD 


3211 


A 


1078 


594 


VGMELPAVNLKVELLGHWLLTTWGCIVFSGSYA 
WANFTILALGVWAVAQRDSIDAISMFLGGLLATI 
FLDIVHISIFYPRVSLTDTGRFGVGMAILSLLLKPL 
SCCFVYHMYRERGGELLVHTGFLGSSQDRSAYQ 
TIDSAEAPADPFAVPEGRSQDARGY 


3212 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 
ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 
CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T«=Threonine, V~Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










AFQNSSEPJEDCNNGEPPRKIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MTVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSLAVWDMASPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWD1ECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGK1KVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDmiWDFLND 

PAAQSEPPRSPSRTYTYISR 


3213 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKJIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPK1IQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKTV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNG MM VTC SKDRSI A VWDMA SPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDffiCGACLRVLEGHEELVRCIRFDNK 

RrVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3214 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKHPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MTVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKJV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

JJCflvVll 1 UuoUo i V JY V WJJV1N1 VJJC1YIL»IN 1 i^LtltlUllA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 

IO IdM dHHUU 

acid residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Ghycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
i inreonine, v — valine, w = irypiopnan, Y — lyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possib)e nucleotide insertion 










LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 
PAAQSEPPRSPSRTYTYISR 


3215 


A 


2 


1376 


EARLVGCQRGGPARPGSYSSGAETAGRAMAAN 

LSRNGP ALQE AYVRV VTEKSPTD W ALFTYEGN S 

NDIRVAGTGEGGLEEMVEELNSGKVMYAFCRV 

KDPNSGLPKFVLINWTGEGVNDVRKGACASHVS 

TMASFLKGAHVTINARAEEDVEPECIMEKVAKA 

SGANYSFHKESGRFQDVGPQAPVGSVYQKTNAV 

SEIKRVGKDSFWAKAEKEEENRRLEEKRRAEEA 

QRQLEQERRERELREAARREQRYQEQGGEASPQ 

RTWEQQQEWSRNROTQESAVHPREIFKQKERA 

MSTTSISSPQPGKLRSPFLQKQLTQPETHFGREPA 

AAISRPRADLPAEEPAPSTPPCLVQAEEEAVYEEP 

PEQETFYEQPPLVQQQGAGSEHIDHHIQGQGLSG 

QGLCARALYDYQAADDTEISFDPENLITGIEVIDE 

GWWRGYGPDGHFGMFPANYVELIE 


3216 


A 


936 


204 


AMASTLEYSPSPLRRLVGPAAGFSRAARADLSW 

DPMAFFTGLWGPFTCVSRVLSHHCFSTTGSLSAI 

QKMTRVRWDNSALGNSPYHRAPRCIHVYKKN 

GVGKVGDQILLAIKGQKKKALIVGHCMPGPRMT 

PRFDSNNVVLIEDNGNPVGTRIKTPIPTSLRKREG 

EYSKVLAIAQNFV 


3217 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW . 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLMQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

WAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNWQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAK1TPEKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLWSSHNLESKSTKRDILVAFKGGCSILPLP 

YMIQCKHFVTQYEPVLIESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3218 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNWQKLDHWLMSNSSELMITHALERVCSVMP 

ASITKECIILVDTYSPSLVQLVAKITPEKVCKFIRL 

^OINlsJ\Jvrt.iVrt V nUA x Al V Y ore W U AJ2JN l^uor v^JN vj 

CKRLLTVSSHNLESKSTKRDILVAFKGGCSILPLP 
YMIQCKHFVTQYEPVLIESLKDMMDPVAVCKKV 
GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 
NAVQHCQKHVWKEMHLHAGEHA 


3219 


A 


1623 


572 


TSAEGWKGCTCTFKDRSKLREHLRSHTQEKWA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










CPTCGGMFANNTKFLDHIRRQTSLDQQHFQCSH 

CSBCRFATERLLPvDHMKNHVNHYKCPLCDMTCPL 

PSSLRNHMRFRHSEDRPFKCDCCDYSCKNLIDLQ 

KHLDTHSEEPAYRCDFENCTFSARSLCSIKSHYR 

KVHEGDSEPRYKCHVCDKCFTRGNM.TVHLRK 

KHQFKWPS GKDPRFRYKEHEDG YMRLQL VRYES 

VELTQQLLRQPQEGSGLGTSLNESSLQGIILETVP 

GEPGRKEEEEEGKGSEGTALSASQDNPSSVIHW 

NQTNAQGQQEIVYYVLSEAPGEPPPVPEPPSGGI 

MEKLQGIAEEPEIQMV 


3220 


A 


2760 

j 


745 


SLGIPSGNTRGTGLVLDGDTSYTYHLVCMGPEAS 

GWGQDEPQTWPTDHRAQQGVQRQGVSYSVHA 

YTGQPSPRGLHSENREDEGWQVYRLGARDAHQ 

GRPTWALRPEDGEDKEMKTYRLDAGDADPRRL 

CDLERERWAVIQGQAVRKSSTVATLQGTPDHGD 

PRTPGPPRSTPLEENWDREQIDFLAARQQFLSLE 

QANKGAPHSSPARGTPAGTTPGASQAPKAFNKP 

HLANGHV VPDCPQVKG V VREENK VRA VPT WA S 

VQWDDPGSLASVESPGTPKETPIEREIRLAQERE 

ADLREQRGLRQATDHQELVEIPTRPLLTKLSLITA 

PRRERGRPSLYVQRDIVQETQREEDHRREGLHV 

GRASfPDWVSEGPQPGLRRALSSDSILSPAPDAR 

AADPAPEVRKVNREPPDAYQPYLSPGTPQLEFSA 

FG AFGKP S SLSTAE AKAATSPKATMSPRHLSES S 

GBCPLSTKQEASBCPPRGCPQANRGVVRWEYFRLR 

PLRFRAPDEPQQAQVPHVWGWEVAGAPALRLQ 

KSQSSDLLERERESVLRREQEVAEERRNALFPEV 

FSPTPDENSDQNSRSSSQASGITGSYSVSESPFFSPI 

HLHSNVAWTVEDPVDSAPPGQRKKEQWYAGIN - 

PSDGINSEVLEAIRVTRHKNAMAERWESR1 YASE 

EDD 


3221 


A 


15 


478 


SRVFFFFFFFPAFKMSKRGRGGSSGAKFRISLGLP 
VGAVTNCADNTGAKNLYIISVKGIKGRLNRLPAA 
GVGDMVMATVKKGKPELRKKVHPAVVIRQRKS 
YRRKDGVFLYFEDNAGVIVNNKGEMKGSAITGP 
VAKECADLWPRIASNAGSIA 


3222 


A 


207 


1321 


PLIPLHPANRSPATMAELQEVQITEEKPLLPGQTP 

EAAKTHSVETPYGSVTFTVYGTPKPKRPAILTYH 

DVGLNYKSCFQPLFQFEDMQEIIQNFVRVHVDAP 

GMEEGAPVFPLGYQYPSLDQLADMIPCVLQYLN 

FSTIIGVGVGAGAYILARYALNHPDTVEGLVLINI 

DPNAKGWMDWAAHKLTGLTSSIPEMILGHLFSQ 

EELSGNSELIQKYRNIITHAPNLDNIELYWNSYNN 

RRDLNFERGGDITLRCPVMLVVGDQAPHEDAVV 

ECNSKLDPTQTSFLKMADSGGQPQLTQPGKLTE 

AFKYFLQGMGYMASSCMTRLSRSRTASLTSAAS 

VDGNRSRSRTLSQSSESGTLSSGPPGHTMEVSC 


3223 


A 


132 


1664 


SARRWGAAGAGPHGLHLRAHGPRPSVRTGLPSV 
GRQAAGAAMGRGWGFLFGLLGAVWLLSSGHGE 

YRLFPRLQKLLESDYFRYYKVNLKRPCPFWNDIS 

QCGRRDCAVKPCQSDEVPDGIKSASYKYSEEAN 

NLIEECEQAERLGAVDESLSEETQKAVLQWTKH 

DDSSDNFCEADDIQSPEAEYVDLLLNPERYTGYK 

GPDAWKIWNVIYEENCFKPQTIKRPLNPLASGQG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=l)nknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










TSEENTFYSWLEGLCVEIORAFYRLISGLHASINV 
HLSARYLLQETWLEKKWGHNITEFQQRFDGELTE 

YlRnDPDI VXTI VT7T VT TT7T PAT OV\7T DUTTCD Dr\T?i"M 

FTGNK1QDEENKMLLLEILHEIKSFPLHFDENSFF 
AGDKKEAHKLKEDFRLHFKNISRIMDCVGCFKC 
RLWGKLQTQGLGTALKILFSEKLIANMPESGPSY 
EFHLTRQEIVSLFNAFGRISYKCERIRKTSRNLLQ 
NIH 


3224 


A 


2 


803 


PGSTISWDRDAAGESGTRAASPSPSGSRTAGRLP 
SPSYSPLPAPSLFPPPPLPAPAASTMSAGGDFGNP 

T D VT7VT \7t?7 rZTZr^QAffflfTQT TTT?T?A/TV r r\C'C'T^TvT'TV'f^ A 

LKrvr JSJL V r JLLte\£o V OJv 1 oLd l Kr JVL Y Dor JJJN I Y l^A 

TIGIDFLSKTMYLEDRTVRLQLWDTAGQERFRSL 

IPSYERDSTVAVWYDITNLNSFQQTSKWIDDVRT 

ERGSDVIIMLVGNKTDLADKRQITffiEGEQRAKE 

LSVMFIETSAKTGYNVKQLFRRVASALPGMENV 

QEKSKEGMIDIKLDKPQEPPASEGGCSC 


3225 . 


A 


3 


5054 


PEVTKPSLSQPTAASPIGSSPSPPVNGGNNAKRVA 

VPNGQPPSAARYMPREVPPRFRCQQDHKVLLKR 

GQPPPPSCMLLGGGAGPPPCTAPGANPNNAQVT 

GALLQSESGTAPDSTLGGAAASNYANSTWGSGA 

SSNNGTSPNPIHIWDKVIVDGSDMEEWPCIASKD 

TESSSENTTDNNSASNPGSEKSTLPGSTTSNKGK 

GSQCQSASSGNECNLGVWKSDPKAKSVQSSNST 

TENNNGLGNWRNVSGQDRIGPGSGFSNFNPNSN 

PSAWPALVQEGTSRKGALETDNSNSSAQVSTVG 

QTSREQQSKMENAGVNFWSGREQAQIHNTDGP 

KNGNTNSLNLSSPNPMENKGMPFGMGLGNTSRS 

TDAPSQSTGDRKTGSVGSWGAARGPSGTDTVSG 

QSNSGNNGNNGKEREDSWKGASVQKSTGSKND 

SWDNNNRSTGGSWNFGPQDSNDNKWGEGNKM 

TSGVSQGEWKQPTGSDELKIGEWSGPNQPNSST 

GAWDNQKGHPLLENQGNAQAPCWGRSSSSTGS 

EVEGQSTGSNHKAGSSDSHNSGRRSYRPTHPDC 

QAVLQTLLSRTDLDPRVLSNTGWGQTQIKQDTV 

WDffiEVPRPEGKSDKGTEGWESAATQTKNSGG 

WGDAPSQSNQMKSGWGELSASTEWKDPKNTGG 

WNDYKNNNSSNWGGGRPDEKTPSSWNENPSKD 

QGWGGGRQPNQGWSSGKNGWGEEVDQTKNSN 

WESSASKPVSGWGEGGQNEIGTWGNGGNASLA 

SKGGWEDCKRSPAWNETGRQPNSWNKQHQQQ 

QPPQQPPPPQPEASGSWGGPPPPPPGNVRPSNSS 

WSSGPQPATPKDEEPSGWEEPSPQSISRKMDIDD 

GTSAWGDPNSYNYKNVNLWDKNSQGGPAPREP 

NLPTPMTSKSASDSKSMQDGWGESDGPVTGARH 

PSWEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPLAKQFSNMGLL 

SQTEDNPSSKMDLSVGSLSDKKFDVDKRAMNLG 

DFNDIMRKDRSGFRPPNSKDMGTTDSGPYFEKG 

GSHGLFGNSTAQSRGLHTPVQPLNSSPSLRAQVP 

POFT9POVSASMLKOFPNSGT SPfiT FNVOPOT SPO 

QIAMLSQLPQIPQFQLACQLLLQQQQQQQLLQN 

QRKISQAVRQQQEQQLARMVSALQQQQQQQQR 

QPGMKHSPSHPVGPBCPHLDNMVPNALNVGLPDL 

QTKGPIPGYGSGFSSGGMDYGMVGGKEAGTESR 

FKQWTSMMEGLPSVATQEANMHKNGATVAPGK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isolencine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










TRGGSPYNQFDIIPGDTLGGHTGPAGDSWLPAKS 

PPTNKIGSKSSNASWPPEFQPGVPWKGIQNIDPES 

DPYVTPGSVLGGTATSPIVDTDHQLLRDNTTGSN 

SSLNTSLPSPGAWPYSASDNSFTNVHSTSAKFPD 

YKSTWSPDPIGHNPTHLSNKMWKNHISSRNTTPL 

PRPPPGLTNPKPSSPWSSTAPRSVRGWGTQDSRL 

AaAM WaLKjuoVKris Y WL VLtiNLlr^llJfjb ILKL 

ICMQHGPLLTFHLNLTQGTALIRYSTKQEAAKAQ 

TALHMCVLGNTTILAEFATDDEVSRFLAQAQPPT 

PAATPSAPAAGWQSLETGQNQSDPVGPALNLFG 

GSTGLGQWSSSAGGSSGADLAGASLWGPPNYSS 

SLWGVPTVEDPHRMGSPAPLLPGDLLGGGSDSI 


3226 


A 


200 


1387 


VPWKRQDEQLSLQVETLYLDSPAVIHLLSPTFLP 

PSSLPPFLQIVDSSSSACTLDSFFPFLAPWDSPQDC 

GFKDHQPLTLQALTVELARWTLMLLLSTAMYG 

AHAPLLALCH VDGRVPFRPS S A VLLTELTKLLLC - 

AFSLLVGWQAWPQGPPPWRQAAPFALSALLYG 

ANNNLVIYLQRYMDPSTYQVLSNLKIGSTAVLY 

/~»T /~*T T> TLTDT C\TTi T ATTTTXA"AA/"'A A A /"'/"'T 

CLCLRHRLSVRQCjLALLLLMAAGACYAAGGLQ 

VPGNTLPSPPPAAAASPMPLHITPLGLLLLILYCLI 

SGLSSVYTELLMKRQRLPLALQNLFLYTFGVLLN 

LGLHAGGGSGPGLLEGFSGWAALVVLSQALNGL 

LMSAVMKHGSSITRLF V VSC SLV VNA VLSA VLL 

RLQLTAAFFLATLLIGLAMRLYYGSR 


3227 


A 


1 


679 


RSTRARTRRPGLRAVPLPVGGFLGKMKWVWAL 

LLLAALGSGRAERDCRVSSFRVKENpDKARFSGT 

WYAMAKKDPEGLFLQDNIVAEFSVDETGQMSA 

TAKGRVRLLNNWDVCADMVGTFTDTEDPAKFK 

MKYWGVASFLQKGNDDHWIVDTDYDTYAVQY 

SCRLLNLDGTC AD S YSF VF SRDPNGLPPEAQKTV 

RQRQEELCLARQYRLIVHNGYCDGRSERNLL 


3228 


A 


430 


1104 


QQESPAAGAARMNCKEGTDSSCGCRGNDEKKM 

LKCVVVGDuAVGKTCLLMSYAlNDAFPEEYVPT 

VFDHYAVTVTVGGKQHLLGLYDTAGQEDYNQL 

RPLSYPNTDVFLICFSWNPASYHNVQEEWVPEL 

KDCMPHVPYVLIGTQ1DLRDDPKTLARLLYMKE 

KPLTYEHGVKLAKAIGAQCYLECSALTQKGLKA 

VFDEAILTIFHPKKKKKRCSEGHSCCSn 


3229 


A 


25 


722 


AISAGRSAKMQLKPMEINPEMLNKVLSRLGVAG 

Ann) fV/rw/T cecct z* 1 c\ttd abapai tt t t?ht hp a 
l^WKr VU VLOLcbbbLGo VrArACALLLLrrL, 1 At^ 

HENFRKKQIEELKGQEVSPKVYFMKQTIGNSCGT 

IGLIHAVANNQDKLGFEDGSVLKQFLSETEKMSP 

EDRAKCFEKNEAIQAAHDAVAQEGQCRVDDKV 

NFHFELFNNVDGHLYELDGRMPFPVNHGASSEDT 

LLKDAAKVCREFTEREQGEVRFSAVALCKAA 


3230 


A 


282 


1479 


GDAATTACAPPDWFLGPRKLAAGPAGGGMLPR 

RLLAAWLAGTRGGGLLALLANQCRFVTGLRVR 

RAQQIAQLYGRLYSESSRRVLLGRLWRRLHGRP 

GHASALMAALAGVFVWDEERIQEEELQRSINEM 

i\j\jL*Jc»EivioiNivirv^ooo v y^rxrXx r njr jsj\\£ i jz/OINzhjoxi 

GKEQRWEMVMDKKHFKLWRRPITGTHLYQYRV 

FGTYTDVTPRQFFNVQLDTEYRKKWDALVIKLE 

VIERDVVSGSEVLHWVTHFPYPMYSRDYVYVRR 

YSVDQENNMMVLVSRAVEHPSVPESPEFVRVRS 

YESQMVIRPHKSFDENGFDYLLTYSDNPQTVFPR 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=lsolcucinc, K=Lysine, l^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










YCVSWMVSSGMPDFLEKLHMATLKAKNMEIKV 
KDYISAKPLEMSSEAKATSQSSERKNEGSCGPAR 
IEYA 


3231 


A 


2117 


590 


FVPEPPEAGASSPCAPGDPDMSFRJKVVRQSKFRH 

VFGQPVKNDQCYEDLRVSRVTWDSTFCAVNPKF 

LAVIVEASGGGAFLVLPLSKTGRIDKAYPTVCGH 

TGPVLDIDWCPHNDEVIASGSEDCTVMVWQIPE 

NGLTSPLTEPVWLEGHTKRVGIIAWHPTARNVL 

LSAGCDNWLIWNVGTAEELYRLDSLHPDLIYN 

VSWNHNGSLFCSACKDKSVRI1DPRRGTLVAERE 

KAHEGARPMRAIFLADGKVFTTGFSRMSERQLA 

LWDPENLEEPMALQELDSSNGALLPFYDPDTSV 

VYVCGKGDSSIRYFEITEEPPYIHFLNTFTSKEPQR 

GMGbMPKRGLEVSKCElARFYKLHERKCEPIVM 

TVPRKSDLFQDDLYPDTAGPEAALEAEEWVSGR 

DADPBLISLREAYVPSKQRDLKISRRNVLSDSRPA 

MAPGSSHLGAPASTTTAADATPSGSLARAGEAG 

KLEEVMQELRALRALVKEQGDRICRLEEQLGRM 

ENGDA 


3232 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 
QGGI^GGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFGVISFIVILVVWI 
ILVGVVSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKQSLSAEKVL 


3233 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
GTAGAMQLCWVILGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGY1PSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFGVISFIVILVVWI 
ILVGWSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKQSLSAEKVL 


3234 


A 


1169 


4292 


AGDCGRLGVGGSEFPWEGSALGASPLPPICLQSR 

TWLLRAPAPAELGELEEVAAGRGDVWEPFLDSP 

GREESLQEASPRLADHGSSSGGGWEVKRSQRLR 

RGPSSPRRPYQDMEYERRGGRGDRTGRYGATDR 

SQDDGGENRSRDHDYRDMDYRSYPREYGSQEG 

KHDYDDSSEEQSAEDSYEASPGSETQRRRRRRH 

RHSPTGPPGFPRDGDYRDQDYRTEQGEEEEEEED 

EEEEEKASNTVMLRMLPQAATEDDIRGQLQSHG 

VQAREVRLMRNKSSGQSRGFAFVEFSHLQDATR 

WMEANQHSLN1LGQKVSMHYSDPKPKINEDWL 

CNKCGVQNFKRREKCFKCGVPKSEAEQKLPLGt 

RLDQQTLPLGGRELSQGLLPLPQPYQAQGVLAS 

QALSQGSEPSSENANDTELRNLNPHSTMDSILGA 

LAPYAVLSSSNVRVIKDKQTQLNRGFAFIQLSTIE 

AAQLLQILQALHPPLTIDGKTINVEFAKGSKRDM 

ASNEGSRISAASVASTAIAAAQWAISQASQGGEG 

TWAT^FFPPvnv < !YYnonFnv<";'M<;nf;TR<!QT va 

1 vv r\ 1 iDCixjr r v u i o i I 1 vjin oyU l djjl I J\ 

HGYLKGTKGPGITGTKGDPTGAGPEASLEPGADS 

VSMQAFSRPQPGAAPGIYQQSAEASSSQGTAANS 

QSYTIMSPAVLKSELQSPTHPSSALPPATSPTAQE 

SYSQYPVPDVSTYQYDETSGYYYDPQTGLYYDP 

NSQYYYNAQSQQYLYWDGERRTYVPALEQSAD 
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SEQDO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucinc, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










GHKETGAPSKEGKEKKEKHKTKTAQQIAKDME 
RWARSLNKQKENFKNSFQPISSLRDDERRESATA 
DAGYAILEKKGALAERQHTSMDLPKLASDDRPS 
PPRGLVAAYSGESDSEEEQERGGPEREEKLTDW 

rlRRAHLSENELEALEKNDMEQMKYRDRAAERR 

EKYGIPEPPEPKRRKYGGISTASVDFEQPTRDGLG 

SDNIGSRMLQAMGWKEGSGLGRKKQGIVTPIEA 

QTRVRGSGLGARGSSYGVTSTESYKETLHKTMV 

TRFNEAQ 


3235 


A 


3 


1217 


PSFLNTGLGPTALGVLGGAGAGLMSNPSPQVPEE 

EASTSVCRPKSSMASTSRRQRRERRFRRYLSAGR 

LVRAQALLQRHPGLDVDAGQPPPLHRACARHD 

APALCLLLRLGADPAHQDRHGDTALHAAARQG. 

PDAYTDFFLPLLSRCPSAMGIKNKDGETPGQILG 

WGPPWDSAEEEEEDDASKEREWRQKLQGELED 

EWQEVMGRFEGDASHETQEPESFSAWSDRLARE 

HAQKCQQQQREAEGSCRPPRAEGSSQSWRQQEE 

EQRLFRERARAKEEELRESRARRAQEALGDREP 

KPTRAGPREEHPRGAGRGSLWRFGDVPWPCPGG 

GDPEAMAAALVARGPPLEEQGALRRYLRVQQV 

RWHPDRFLQRFRSQIETWELGRVMGAVTALSQA 

LNRHAEALK 


3236 


A 


3 


1416 


GPASGMAEPTSDFETPIGWHASPELTPTLGPLSDT 

APPRDRWMFWAMLPPPPPPLTSSLPAAGSKPSSE 

SQPPMEAQSLPGAPPPFDAQDLPGAQPPFDAQSPL 

DSQPQPSGQPWNFHASTSWYWRQSSDRFPRHQK 

SLNPAVKNSYYPRKYDAKFTDFSLPPSRKQKKK 

KRKEPVFHFFCDTCDRGFKNQEKYDKHMSEHTK 

CPELDCSFTAHEKIVQFrrWRNMHAPGMKKIICLD 

TPEEIARWREERRKNYPTLAMERKKKLKLEKEK 

RGAVL 1 1 1 QYGKMKGMSRHSQMAKIRSPGKNH 

KWKNDNSRQRAVTGSGSHLCDLKLEGPPEANA 

DPLGVLINSDSESDKEEKPQHSVIPKEVTPALCSL 

MSSYGSLSGSESEPEETPIKTEADVLAENQVLDSS 

APKSPSQDVKATVRNFSEAKSENRKKSFEKTNPK 

REKRLSQLSNVIRTKNTPSISLGNASSSGHST 


3237 


A 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFGRR 

RRRGRVVSRKKMSLKSERRGIHVDQSDLLCKKG 

CGYYGNPAWQGFCSKCWREEYHKARQKQIQED 

WELAERLQREEEEAFASSQSSQGAQSLTFSKFEE 

KKTNEKTRKVTTVKKFFSASSRVGSKKEIQEAKA 

PSPSINRQTSIETDRVSKEFIEFLKTFHKTGQEIYK 

QTKLFLEGMHYKRDLSffiEQSECAQDFYHNVAE 

RMQTRGKVPPERVEKIMDQIEKYIMTRLYKYVF 

CPETTDDEKKDLAIQKRIRALRWVTPQMLCVPV 

NEDIPEVSDMWKAITDIIEMDSKRVPRDKLACIT 

KCSKJnWrNAJLIsi IKNbFAsAlJDrLP 1 L1Y1VLKGNP 

PRLQSNIQYITRFCNPSRLMTGEDGYYFTNLCCA 

ESWSPDACLGVKQMYKNLDLLSQLNERQERIMN 

EAKKLEKDLIDWTDGIAREVQDrVEKYPLEIKPP 

NQPLAAIDSENVENDKLPPPLQPQVYAG 


3238 


A 


1373 


449 


VLSVCPTGVFRPAPCRMAFMKKYLLPILGLFMA 
YYYYS ANEEFRPEMLQGKKVIVTG A SKGIGREM 
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SEQID 
NO: 




Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, l/=Leucine, M=Mclhioninc, 
N=Asparagine,P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 




- 






AYHLAKMGAHVVVTARSKETLQKVVSHCLELG 
AASAHYIAGTMEDMTFAEQFVAQAGKLMGGLD 
MLILNHITNTSLNLFHDDIHHVRKSMEVNFLSYV 
VLTVAALPMLKQSNGSIVWSSLAGKVAYPMVA 
AYSASKJFALDGFFSSIRKEYSVSRVNVSrrLCVLG 
LIDTETAMKAVSGIVHMQAAPKEECALEIIKGGA 
LRQEEVYYDSSLWTTLLIRNPCRKILEFLYSTSYN 
MDRFINK 


3239 


A 


213 


422 


ERTMQLEIKVALNFIIFYLYNKLLW/QPLKKK*EA 
HWYPDKPLKGSGFHT/GEMVDPVGELAAKRSGL 
TVED 


3240 . 


A 


1255 


1425 


HESYHVNPNLCNPVAPTSGAHSIG*KWPSWLGA 
VAHSCNPSTLVGRGGRITRGQELR 


3241 


A 


161 


547 


PAGIGRSTAKTPGTPGSLEMENLKSGVYPLKEAS 
GCPGADRNLLVYSFYEKGPLTFRDVA1EFSLEEW 
QCLDTAQQDLYRKVMLENYRNLVFLAGIAVSKP 
DLITCLEQGKEPWNMKRHAMVDQPPGR 


3242 


A 


50 


241 


PLPARGKSTLPATFCSPSAPELASMSVVPPNRSQT 
GWPRGVTQFGNKY1QQTKPLTLERTINL 


3243 


A 


380 


702 


FVAYLKLPFFSQVCLFASSEMFFTISRKNMSQKLS 
LLLLVFGLIWGLMLLHYTFQQPRHQSSVKLREQI 
LDLSKRYVKALAEENKNTVDVENGASMAGYGK 
ITVEYF 


3244 


A 


37 


1391 


VLMDGRMMRSMRLREEESPGPSHTASCLCGSAP 

CILCSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSP 

GVESQLYKLPWVCEEGAGIPTVLQGHIDCGSLLG 

YRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRA 

AIQNGFWFFKFLILVGLTVGAFYIPIXjSFTNIWFY 

FGVVGSFLFILIQLVLLIDFAHSWNQRWLGKAEE 

CDSRAWYAGLFFFTLLFYLLSIAAVALMFMYYT 

EPSGCHEGKVFISLNLTFCVCVSIAAVLPKVQDA 

QPNSGLLQASVITLYTMFVTWSALSSIPEQkCNP 

HLPTQLGNETWAGPEGYETQWWDAPSrVGLHF 

LLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQ 

QQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVL 

ASLHVMMTLTNWYKPGETRKMISTWTAVWVKI 

CASWAGLLLYL 


3245 


A 


52 


426 


SSLGNEDDEILSLAKDITGMFVASHRKMRAHQV 
LTFLLLFVITSVASENASTSRGCGLDLLPQYVSLC 
DLDAIWGrWEAAAGAGALITLLLMLILLVRLPF 
FKEKEKXSPVGLHFLFLLGTLGP 


3246 


A 


3 


515 


HEVCGSGCCCHCCAGGPVARQKALPRLRGVMS 

RFLNVLRSWLVMVSIIAMGNTLQSFRDHTFLYEK 

LYTGKPNLVNGLQARTFGIWTLLSSVIRCLCAID1 

KWKTLYHITLWTFLLALGHFLSELFVYGTAAPTI 

GVLAPLMVASFSILGMLVGLRYLEVEPVSRQKK 

RN 


3247 


A 


1 


932 


ERLCFPCMQSKr/SYMSPNKCSGMRFPLQEENSV 

THHEVKCQGKPLAGIYRKREEKRNAGNAVRSA 

MKSEEQKIKDARKGPLVPFPNQKSEAAEPPKTPP 

SSCDSTNAAIAKQALKKPIKGKQAPRKKAQGKT 

QQNRKLTDFYPVRRSSRKSKAELQSEERKRIDELI 

ESGKEEGMKIDLIDGKGRGV1ATKQFSRGDFVVE 

YHGDLIEITDAKKREALYAQDPSTGCYMYYFQY 

LSKTYCVDATRETNRLGRLINHSKCGNCQTKLH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glyrine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=L«ucine, M=Methioninc, 
N=Asparagine, P=ProIine, Q=Glutamine, R-Arginine, S=Scrine, 
T^Threonine, V = Valine, W = Tryptophan, Y = Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










DEDGVPHLILIASRDIAAGEELLYDYGDRSKASIE 
AHPWLKH 


3248 


A 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWLRG 

VTATFGRPAEWPGYLSHLCGRSAAMDLGPMRK 

SYRGDREAFEETHLTSLDPVKQFAAWFEEAVQC 

GFRFFTNFESRKGKELDSNPFASLVFYWEPLNRQ 

VRVEGPVKKLPEEEAECYFHSRPKSSQIGAVVSH 

QSSV1PDREYLRKKNEELEQLYQDQEVPKPKSW 

GGYVLYPQVMEFWQGQTNRLHDR1VFRRGLPTG 

DSPLGPMTHRGEEDWLYERLAP 


3249 


A 


43 . 


1210 


TRVGRGESGLKMEVKPPPGRPQPDSGRRRRRRG 

EEGHDPKEPEQLRKLFIGGLSFETTDDSLREHFEK 

WGTLTDCVVMRDPQTKRSRGFGFVTYSCVEEV 

DAAMCARPHKVDGRVVEPKRAVSREDSVKPGA 

HLTVKKIFVGGIKEDTEEYNLRDYFEKYGKJETTE 

VMEDRQSGKKRGFAFVTFDDHDTVDKIWQKY 

GNFMGRG GNFGGGGGNFGRGGNFGGRGG YGG 

GGGGSRGSYGGGDGGYNGFGGDGGNYGGGPG 

YSSRGGYGGGGPGYGNQGGGYGGGGGYDGYN 

EGGNFGGGNYGGGGNYNDFGNYSGQQQSNYGP 

MKGGSFGGRSSGSPYGGGYGSGGGSGGYGSRRF 


3250 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 
LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 
GCGLVIPEHLENCWILDLGSGSGRDCYVLSQLVG 
EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 
ASNVTFIHGYIEKLGEAGEKNESHDIVVSNCVINL 
VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EblKlHlvVL WullClAjvjAJLY WJSJlJUA V LAyKlUr C 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3251 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 

GCGLVIPEHLENCWILDLGSGSGRDCYVLSQLVG 

EKGrTVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYIEKLGEAGIKNESHDrVVSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EjDlK 1 JHJS. V L, W (JCX, LuuAi, Y WiSJlJLA V h Al^ JSJurO 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 
HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 
EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 
GGCS ALELKDIITDPFKL AEESD SMKSRC VPDAA 
GGCCGTKKSC 




A 

A 


i 


J /4 


DT nC\TTADAT T>\rKJT\?r\ A WrVKTTVT* A T>/" , TYDDi"\D"LTD'D 

rLuoN 1 ArALKVMVyA W Y M1JJJ AxulJJrKv^r nKJr 

DPGRPVGLEQLRRLGVLYWKLDADKYENDPELE 
KTRRERNYSWMDIITICKDKLPNYEEKTKMFYFE 
HLHLDDEIRYILD G S G YFD VRDKED Q WIRJFMEK 
GDMVTLPAGIYHPJTVDEKNYTKAMRLFVGEPV 
WTAYNRPADHFEARGQYVKFLAQTA 


3253 


A 


2 


984 


ARAAAHCGICRLVRWWRKRRSVMGIQTSPVLLA 
SLGVGLVTLLGLAVGSYLVRRSRRPQVTLLDPNE 



294 



WO 01/57190 



PCTAJS01/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcinc, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucinc, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KYLLRLLDKTTVSHNTKRFRFALPTAHHTLGLPV 

GKHIYLSTPJDGSLVIRPYTPVTSDEDQGYVDLVI 

KVYLKGVHPKFPEGGKMSQYLDSLKVGDWEF 

RGPSGLLTYTGKGHFNIQPNKKSPPEPRVAKKLG 

MIAGGTGITPMLQLIRAILKVPEDPTQCFLLFANQ . 

TEKDHLREDLEELQARYPNRFKLWFTLDHPPKD 

WAYSKGFVTADMIREHLPAPGDDVLVLLCGPPP 

MVQLACHPNLDKLGYSQKMRFTY 


3254 


A 


1 


968 


LQSAGEGVTHVLILLESPARPVAAVTQVQRRRY 

HRLSDMSMLAERRRKQKWAVDPQNTAWSNDD 

SKFGQRMLEKMGWSKGKGLGAQEQGATDHIKV 

QVKNNHLGLGATINNEDNWIAHQDDFNQLLAEL 

NTCHGQETTDSSDKKEKKSFSLEEKSKISKNRVH 

YMKFTKGKDLSSRSKTDLDCIFGKRQSKKTPEG 

DASPSTPEENETTTTSAFTIQEYFAKRMAALKNK 

PQVPVPGSDISETQVERKRGKKRNKEATGKDVE 

SYLQPKAKRHTEGKPERAEAQERVAKKKSAPAE 

EQLRGPCWDQSSKASAQDAGDHVQPA 


3255 


A 


173 


439 


GSAAMKVKIKCWNGVATWLWVANDENCGICR 

MAFNGCCPDCKVPGDDCPLVWGQCSHCFHMHC 

ILKWLHAQQVQQHCPMCRQEWKFKE 


3256 


A 


2 


377 


TAARRRQKGTAARRRQKGTLEEVVLPPRSCRVF 
WIHSGTTMSKVSFKITLTSDPRLPYKVLSVPESTP 
FTAVLKFAAEEFKVPAATSAIITNDGIGINPAQTA 
GNVFLKHGSELRIIPRDRVGSC 


3257 


A 


3 


1454 


GCSAAAAGAGSGPWAAQEKQFPPALLSFFIYNPR 

FGPREGQEENKILFYHPNEVEKNEKIRNVGLCEAI 

VQFTRTFSPSKPAKSLHTQKNRQFFNEPEENFWM 

VMVVRNPIIEKQSKDGKPVIEYQEEELLDKVYSS 

VLRQCYSMYKLFNGTFLKAMEDGGVKLLKERL 

EKFFHRYLQTLHLQSCDLLDIFGGISFFPLDKMTY 

LBCIQSFINRMEESLNTVKYTAFLYNDQLIWSGLEQ 

DDMRILYKYLTTSLFPRHIEPELAGRDSPIRAEMP 

GNLQHYGRFLTGPLNLNDPDAKCRFPKIFVNTD 

DTYEELHLIVYKAMSAAVCFMIDASVHPTLDFC 

RRLDSIVGPQLTVLASDICEQFNINKRMSGSEKEP 

QFKFI YFNHMNL AEKSTVHMRKTPS V SLTSVHPD 

LMK1LGDINSDFTRVDEDEEIIVKAMSDYWVVG 

KKSDRRELYVILNQKNANLIEVNEEVKKLCATQF 

NNIFFLD 


3258 . 


A 


113 


1558 


APRGCSMPHRKKKPFIEKKKAVSFHLVHRSQRD 
PLAADESAPQRVLLPTQKIDNEERRAEQRKYGVF 
FDDDYDYLQHLKEPSGPSELIPSSTFSAHNRREEK 
EETLVIPSTGIKLPSSVFASEFEEDVGLLNKAAPV 
SGPRLDFDPDIVAALDDDFDFDDPDNLLEDDFIL 
QANKATGEEEGMDIQKSENEDDSEWEDVDDEK 
GDSNDDYDSAGLLSDEDCMSVPGKTHRAIADHL 
FWSEETKSRFTEYSMTSSVMRRNEQLTLHDERFE 
KFYEQYDDDEIGALDNAELEGSIQVDSNRLQEVL 
>ajYYKEKAENCVKLNTLEPLEDQDLPMNELDES 
EEEEVOTVVLEEAKEKWDCESICSTYSNLYNHPQ 
-LIKYQPKPKQIRISSKTGIPLNVLPKKGLTAKQTE 
RIQMNGSDLPKVSTQPRSKNESKEDKRARKQAI 
KEERKERRVEKKANKLAFKLEKRRQEKELLNLK 
KNVEGLKL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid,F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 


3259 


A 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFLSM 

YLVTVLGNLLIILATISDSHLHTPMYFFLSNLSFA 

DICVTSTTn>KMLlVrMQTQNKVrrYIACLMQMYF 

FILFAGFENFLLSVMAYDRFVAICHPLHYMVIMN 

FrlLCOLLVLAbW rMoALYSLLQILMVVRLSFCT 

ALEffHFFCELNQVIQLACSDSFLNHMVIYFTVAL 

LGGGPLTGILYSYSKIISSIHAISSAQGKYKAFSTC 

ASHLSWSLFYGAILGVYLSSAATRNSHSSATAS 

VMYTWTPMLNPFIYSLRNKDIKRALGIHLLWGT 

MKGQFFKKCP 


3260 


A 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERVTE 

HGTPKPFRKFDSVAFGESQSEDEQFENDLETDPP 

NWQQLVSREVLLGLKPCEIKRQEVINELFYTERA 

HVRTLKVLDQVFYQRVSREGILSPSELRKIFSNLE 

DlEQLfflGLNEQMKAVRKRNETSVIDQIGEDLLT 

WFSGPGEEKLKHAAATFCSNQPFALEMIKSRQK 

KDSRFQTFVQDAESNPLCRRLQLKDHPTQMQRL 

TKYPLLLDNIATYTEWPTEREKVKKAADHCRQIL 

NYVNQAVKEAENKQRLEDYQRRLDTSSLKLSEY 

PNVEELRNLDLTKRKMIHEGPLVWKVNRDKTID 

LYTLLLEDELVLLQKQDDRLVLRCHSKILASTAD 

SKHTFSPVIKLSTVLVRQVATDNKALFVISMSDN 

GAQIYELVAQTVSEKTVWQDLICRMAASVKEQS 

TKPIPLPQSTPGEGDNDEEDPSKLKEEQHGISVTG 

LQSPDRDLGLESTL1SSKPQSHSLSTSGKSEVRDL 

FVAERQFAKEQHTDGTLKEVGEDYQIAIPDSHLP 

VSEERWALDALRNLGLLKQLLVQQLGLTEKSVQ . 

EDWQHFPRYRTASQGPQTDSVIQNSENIKAYHSG 

EGHMPFRTGTGDIATCYSPRTSTESFAPRDSVGL 

APQDSQASNlLVMDHMIMTPEMPTMEPEGGLDD 

SGEHFFDAREAHSDENPSEGDGAVNKEEKDVNL 

RISGNYLILDGYDPVQESSTDEEVASSLTLQPMT 

GIPAVESTHQQQHSPQNTHSDGA1SPFTPEFLVQQ 

RWGAMEYSCFEIQSPSSCADSQSQIMEYIHKIEA 

DLEHLKKVEES YTILCQRLAG S ALTDKHSDKS 


3261 


A 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEGAA 

GQQPTAPDKSKETNKTDNTEAPVTKIELLPSYST 

ATLDDEPTEVDDPWNLPTLQDSGIKWSERDTKGK 

ILCFFQGIGRLILLLGFLYFFVCSLDILSSAFQLVG 

GKMAGQFFSNSSIMSNPLLGLVIGVLVTVLVQSS 

STSTSIVVSMVSSSLLTVRAAIPIIMGANIGTSITNT 

IVALMQVGDRSEFRRAFAGATVHDFFNWLSVLV 

LLPVEVATHYLEIITQLIVESFHFKNGEDAPDLLK 

VITKPFTKLIVQLDKKVISQIAMNDEKAKNKSLV 

KIWCKTFTNKTQINVTVPSTANCTSPSLCWTDGI 

QNWTMKNVTYKENIAKCQHIFVNFHLPDLAVGT 

ILLELSLLVLCGCLUVTJVKILGSVLKGQVATVIKKT 

INTDFPFPFAWLTGYLAILVGAGMTFIVQSSSVFT 

SALTPLIGIGVITIERAYPLTLGSNIGTTTTAILAAL 

PIRMAKGLGNISAKYRWFAVFYLIIFFFLIPLTVFG 

LSLAGWRVLVGVGVPVVFIIILVLCLRLLQSRCPR 

VLPKKLQNWNFLPLWMRSLKPWDAVVSKFTGC 

FQMRCCCCCRVCCRACCLLCGCPKCCRCSKCCE 

DLEEAQEGQDVPVKAPETFDNITISREAQGEVPA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine,K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamice, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=llnknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










SDSKTECTAL 


3262 


A 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPRGS 

QGKLRRVLVPMSVKPSWGPGPSEGVTAVPTSDL 

GEIHNWTELLDLFNHTLSECHVELSQSTKRVVLF 

ALYLAMFVVGLVENLLVICVNWRGSGRAGLMN 

LYILNMAIADLGIVLSLPVWMLEVTLDYTWLWG 

SFSCRFTHYFYFVNMYSSIFFL VCLS VDRYVTLTS 

ASPSWQRYQHRVRRAMCAGIWVLSAIIPLPEVV 

fflQLVEGPEPMCLFMAPFETYSTWALAVALSTTI 

LGFLLPFPLITVFNfVLTACRLRQPGQPKSRRHCLL 

LCAYVAVFVMCWLPYHVTLLLLTLHGTfflSLHC 

HLVHLLYFFYDVIDCFSMLHCVINPILYNFLSPHF 

RGRLLNAVVHYLPKDQTKAGTCASSSSCSTQHSI 

IITKGDSQPAAAAPHPEPSLSFQAHHLLPNTSPISP 

TQPLTPS 


3263 


A 


1 


919 


QARSPSVAAMASPQLCRALVSAQWVAEALRAP 

RAGQPLQLLDASWYLPKLGRDARREFEERHIPG 

AAFFDIDQCSDRTSPYDHMLPGAEHFAEYAGRL 

GVGAATHVVIYDASDQGLYSAPRVWWMFRAFG 

HHAVSLLDGGLRHWLRQNLPLSSGKSQPAPAEF 

RAQLDPAFIKTYEDIKENLESRRFQVVDSRATGR 

FRGTEPEPRDGIEPGHIPGTVNIPFTDFLSQEGLEK 

SPEEIRHLFQEKKVDLSKPLVATCGSGVTACHVA 

LGAYLCGKPDVPIYDGSWVEWYMRARPEDVISE 

GRGKTH 


3264 


A 


1 


1398 


ARRSTPRTAPRASATRSAAGTMREIVHIQAGQCG 

NQIGAKFWEVISDEHGIDPTGSYHGDSDLQLERI 

NVYYNEAAGNKYVPRAILVDLEPGTMDSVRSGP 

FGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELV 

DSVLDVVRKESESCDCLQGFQLTHSLGGGTGSG 

MGTLLISKIREEYPDRIMNTFSVMPSPKVSDTVVE 

PYNATLSVHQLVENTDETYSIDNEALYDICFRTL 

KLTTPTYGDLNHLVSATMSGVTTCLRFPGQLNA 

DLRKLAVNMVPFPRLHFFMPGFAPLTSRGSQQY 

RALTVPELTQQMFDSKNMMAACDPRHGRYLTV 

AAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIP 

NNVKTAVCDBPPRGLKMSATFIGNSTAIQELFKR1 

SEQFTAMFRRKAFLHWYTGEGMDEMEFTEAES 

NMNDLVSEYQQYQDATADEQGEFEEEEGEDEA 


3265 


A 


265 


862 


WWEDARVLGPFHPEEEGrrwVMTPSEGARAGTG 

RELEMLDSLLALGGLVLLRDSVEWEGRSLLKAL 

VKKSALCGEQVHILGCEVSEEEFREGFDSDINNR 

LVYHDFFRDPLNWSKTEEAFPGGPLGALRAMCK 

RTDPVPVTIALDSLSWLLLRLPCTTLCQVLHAVS 

HQDSCPGETPPSLFPLIHLPLPRSVPLFLSTLE 


3266 


A 


2 


884 


AAGAGADGREPASERASRAEPPAVAMGQNDLM 
GTAEDFADQFLRVTKQYLPHVARLCLISTFLEDG 
IRMWFQWSEQRDYIDTTWNCGYLLASSFVFLNL 
LGQLTGCVLVLSRNFVQYACFGLFGIIALQTIAYS 

TT \irr\l VT7T TV4TJXTT AT f~inm T T T T A T7CT? GT7/":V CTVVTT? 

AGVPTMRESSPKQYMQLGGRVLLVLMFMTLLH 
FDASFFSIVQNIVGTALMILVAIGFKTKLAALTLV 
VWLFAINVYFNAFWTIPVYKPMHDFLKYDFFQT 
MS VIGGLLLV V ALGPGG V SMDEKKKE W 


3267 


A 


802 


1011 


ASTFCSAWKRRSTAALWWSGSRASRSHPRELGP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F-Phenylalaninc, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










LCFVFGTAALSIRSMDVLSLFLEHGKLVFASGLSP 
RA 


3268 


A 


490 


679 


EDAWITNPSLSNARSTPSKPLCYTVLKEGQVVGV 
KTTKASNTREKLRPESERRMVKSFGDEVT 


3269 


A 


2 


796 


GSTHASGARPSLKRARSQRGRPLPSRALPSAHKD 
MTTNAGPLHPYWPQHLRLDNFVPNDRPTWHILA 

fJT FSVTfiVI VVTTWI T <?fiRA A VVPT (TTWRRT <IT 

CWFAVCGFIHLVIEGWFVLYYEDLLGDQAFLSQ 
LWKEYAKGDSRYILGDNFTVCMETITACLWGPL 

WVVIAFT ROT-TPT RFTT OT W^VrrniYGDVT VF 

LTEHRDGFQHGELGHPLYFWFYFVFMNALWLV 
LPGVLVLDAVKHLTHAOST'LDAKATKAKSKKN 


3270 


A 


17 


229 


GDTGPQILMSYLDSVASKLLQMVKKLSQSFCSNF 
KYLTKYSRKQVSDEIKKSRRTVESNPIFFKKNKKI 

Q 


3271 


A 


419 


553 


IQSGLSLCFADLSETPEGRAGVPGCPHSCDGVAS 
GRPCSPSSAG 


3272. 


A 


1211 


1450 


FQFIQIELLNILQSLIRNQTQSPYNTTAYPAIDSVIT 
ILPFSFSCFFIITKCFGLSIFPSVIFFLHVYFILTLVVF 
YCC 


3273 


A 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFPELP 

LPHVPGQESAKRRSARRFLIMSELTKELMELVW 

GTKSSPGLSDTIFCRWTQGFVFSESEGSALEQFEG 

GPCAVIAPVQAFLLKKLLFSSEKSSWRDCSQEEQ 

KELLCHTLCD1LESACCDHSGSYCLVSWLRGKTT 

EETASISGSPAESSCQVEHSSALAVEELGFERFHA 

LIQKRSFRSLPELKDAVLDQYSMWGNKFGVLLF 

LYSVLLTKGIENIKNEIEDASEPLIDPVYGHGSQS 

LINLLLTGHAVSNVWDGDRECSGMKLLGIHEQA 

AVfiFT TT MFAT R VnfVfitrVT TfTWiPVT TVT AW 

THLTVFFAKDMALVAPEAPSEQARRVFQTYDPE 
DNGFIPDSLLEDVMKALDLVSDPEYINLMKNKL 
DPEGLGIILLGPFLQEFFPDQGSSGPESFrVYHYN 
GLKQSNYNEKVMYVEGTAWMGFEDPMLQTD 
DTPIKRCLQTKWPYffiLLWTTDRSPSLN 


3274 


A 


186 


1358 


RVVHRFFKSSAFWPAEVKQPRGGPKTGSRKEGA 
GSRAPQPVVRSFCGSVGAEGRMEKLRLLGLRYQ 
EYVTRHPAATAQLETAVRGFSYLLAGRFADSHE 
LSELVYSASNLLVLLNDGILRKELRKKLPVSLSQ 
QKLLTWLSVLECVEVFMEMGAAKVWGEVGRW 
LVIALIQLAKAVLRMLLLLWFKAGLQTSPPIVPL 

LQNTPSLHSRHWGAPQQREGRQQQHHEELSATP 
TPT GI OFTTAFFT YTARPT T HT T <?T Gl WfrORSWK 
PWLLAGVVDVTSLSLLSDRKGLTRRERRELRRR 
TILLLYYLLRSPFYDRFSEARILFLLQLLADHVPG 
VGLVTRPLMDYLPTWOKIYFYSWG 


3275 


A 


575 


759 


SVYSASSCKCCNYRKTEQIPDCEQPPASSMPERPS 
HESQPTPQMMPLSAPSRAEELGQRPG 


3276 


A 


7 


258 


KAAGHRLLLAAGHPSMPSSDCLLWEGSLELRPL 

QHISSLLVLVSTTCLFAFPRVPIAFESKSCLIYHCH 

CAFTVRHYMCSSHTG 


3277 


A 


9 


2221 


KLGVEPEEEGGGDDEEDAEAWAMELADVGAAA 

SSQGVHDQVLPTPNASSRVTVHVDLDCFYAQVE 

MISNPELKDKPLGVQQKYLVVTCNYEARKLGVK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


.Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N=-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










KLMNVRDAKEKCPQLVLVNGEDLTRYREMSYK 

VTELLEEFSPWERLGFDENFVDLTEMVEKRLQQ 

LQSDELSAVTVSGHVYNNQSINLLDVLHIRLLVG 

SQIAAEMPvEAMYNQLGLTGCAGVASNKLLAKL 

VSGVFKPNQQTVLLPESCQHLHSLNHIKErPGIG 

YKTAKCLEALGINSVRDLQTFSPKILEKELGISVA 

QPJQKLSFGEDNSPVILSGPPQSFSEEDSFKKCSSE 

VEAKNKIEELLASLLNRLCQDERKPHTVRLIIRRY 

SSEKHYGRESRQCPIPSHVIQKLGTGNYDVMTPM 

VDILMKLFRNMVNVKMPFHLTLLSVCFCNLKAL 

NTAKKGLIDYYLMPSLSTTSRSGKHSFKMKDTH 

MEDFPKDKETNRDFLPSGRIESTRTRESPLDTTNF 

SKEKDINEFPLCSLPEGVDQEVFKQLPVDIQEEIL 

ovjrwoi\Jiivrv^OJ\.vjo v i^rl/\oJtvVjr VJL.orroivJ\.* s /lVl 

QDEPINPRDHLSSSKQVSSVSPCEPGTSGFNSSSSS 
YMSSQKDYSYYLDNRLKDEPJSQGPKEPQGFHF 
TNSNPAVSAFHSFPNLQSEQLFSRNHTTDSHKQT 
VATDSHEGLTENREPDSVDEKITFPSDIDPQVFYE 
LPEA VQKELL AEWKRTGSDFHIGHK 


3278 


A 


1 


876 


GLRLHVDLVEKPRTGIMAAETRNVAGAEAPPPQ 

KRYYRQRAHSNPMADHTLRYPVKPEEMDWSEL 

YPEFFAPLTQNQSHDDPKDKKEKRAQAQVEFAD 
TfiPnvrjrjT i vpi cipr pprvn n m crevifVQnvvo 

■lVJ^VJ I VJwJ-L VEl^oJrJurJrJ-/ 1 L>ljLVJl^£>ii\ V JS. V olJ I r\l 

DRIRALRAAPAGGFQNIACLRSNAMKHLPNFFY 

KGQLTKMFFLFPDPHFKRTKHKWPJISPTLLAEY 

AYVLRVGGLVYTITDVLELHDWMCTHFEEHPLF 

ERVPLEDLSEDPVVGHLGTSTEEGKKVLRNGGK 

NFPAIFRRIQDPVLQAVTSQTSLPGH 


3279 


A 


82 


2929. 


TRTKRRLGREKAMASPPRGWGCGELLLPFMLLG 

TLCEPGSGQIRYSMPEELDKGSFVGNIAKDLGLE 

PQELAERGVRIVSRGRTQLFALNPRSGSLVTAGRI 

DREELCAQSPLCVVNFNILVENKMKIYGVEVEn 

DINDNFPRFRDEELKVKVNENAAAGTRLVLPEA 

RDADVGVNSLRSYQLSSNLHFSLDWSGTDGQK 

YPELVLEQPLDREKETVHDLLLTALDGGDPVLSG 

TTHIRVTVLDANDNAPLFTPSEYSVSVPENIPVGT 

RLLMLTATDPDEGINGKLTYSFRNEEEKJSETFQL 

DSNLGEISTLQSLDYEESRFYLMEWAQDGGAL 

VASAKVWTVQDVNDNAPEVILTSLTSSISEDCL 

PGTVIALFSVHDGDSGENGEIACSIPRNLPFKLEK 

SVDNYYHLLTTRDLDREETSDYNITLTVMDHGT 

PPLSTESHIPLKVADVNDNPPNFPQASYSTSVTEN 

NPRGVSIFSVTAHDPDSGDNARVTYSLAEDTFQG 

APLSSYVSINSDTGVLYALRSFDYEQLRDLQLWV 

TASDSGNPPLSSNVSLSLFVLDQNDNTPEILYPAL 

PTDGSTGVELAPRSAEPGYLVTKVVAVDKDSGQ 

NAWLSYRLLKASEPGLFAVGLHTGEVRTARALL 

DRDALKQSLVVAVEDHGQPPLSATFTVTVAVAD 

RIPDILADLGSIKTPIDPEDLDLTLYLVVAVAAVS 

CVFLAFVIVLLVLRLRRWHKSRLLQAEGSRLAG 

VPASHFVGVDGVRAFLQTYSHEVSLTADSRKSH 

LIFPQPNYADTLLSEESCEKSEPLLMSDKVDANK 

EERRVQQAPPNTDWRFSQAQRPGTSGSQNGDDT 

GTWPMNQFDTEMLQAMILASASEAADGSSTLGG 

GAGTMGLSARYGPQFTLQHVLQGELGSDYRQN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Asparlic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
X—Threonine, V—Valine, W^Xryptopban, Y^Xyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










VYIPGSNATLTNAAGKRDGKAPAGGNGNKKKS 
GKKEKK 


3280 


A 


149 


1288 


GTSQMSSHKGSVVAQGNGAPASNREADTAELAE 

LGPLLEEKGKRVIANPPKAEEEQTCPVPQEEEEE 

VRVLTLPLQAHHAMEKMEEFVYKVWEGRWRVI 

PYDVLPDWLKDNDYLLHGHRPPMPSFRACFKSIF 

RJHTETGNIWTHLLGFVLFLFLGILTMLRPNMYF 

MAPLQEKVVFGMFFLGAVLCLSFSWLFHTVYCH 

ofcKVoKlro.rvL.lJ Y oOlAJ^fclMu or VrWL Y Yor YLo 

PQPRLIYLSIVC VLGISAIIVAQ WDRFATPKHRQT 

RAGVFLGLGLSGWPTMHFTIAEGFVKATTVGQ 

MGWFFLMAVMYITGAGLYAARIPERFFPGKFDI 

WFQSHQIFHVLVVAAAFVHFYGVSNLQEFRYGL 

EGGCTDDTLL 


5Zbl 


A 

A 


i 
1 


JJ / 


KrKKKV^roroOKVJLVJLcUrrUrKr 1 NoMNl^fcKLA 

KLQAQVRIGGKGTARRKKKVVHRTATADDKKL 

QSSLKKLAVNNLAGIEEVNMDCDDGTVIrlFNNPK 

VQASLSANTFAITGHAEAKPITEMLPGILSQLGAD 

SLTSLRKLAEQFPRQVLDSKAPKPEDIDEEDDDV 

PDLVENFDEASKNEAN 


3282 


A 


155 


1139 


HALGRRGGSQELSAAACGCFALRLRAPGSGRPA 

LAPGAAAFAGLGGAPRFPPRGSAAGRTMLLKEY 

RICMPLTVDEYKIGQLYMISKHSHEQSDRGEGVE 

WQNEPFEDPHHGNGQFTEKRVYLNSKLPSWAR 

AV VrJsir Y V IJlKA WJN YirYlJltY 1 Lor LrJVrMri 

IETKYEDNKGSNDTBFDNEAKDVEREVCFIDIACD 

EIPERYYKESEDPKHFKSEKTGRGQLREGWRDSH 

QP3MCSYKLVTVKFEVWGLQTRVEQFVHKWR 

r>n t Tnupn a i?a \x/A/T^T?\irvTYN4xiv;[r*'rY\n> cvditm 
JJlifL10rlK.Vj Ar A W V JJH W Y UW1 1 NiL/U V Kr. Y JbfviN 

MHEQTNIKVCNQHSSPVDDIESHAQTST 


3283 


A 


159 


547 


EK.SKLNQQVEVQESEWRLTEAKGPTMGKJESGW 
DSGRAAVAAWGGWAVGTVLVALSAMGFTSV 
GIAASSIAAKMMSTAAIANGGG VAAG SLV AILQS 

V VJAAOJ-.0 V 1 ols. VlvjOr ALi 1 ALuA WLuorroo 


3284 


A 


227 


637 


TSNSLLRPDRMSVMDLANTCSSFQSDLDFCSDCG 

SVLPLPGAQDTVTCIRCGFNINVRDFEGKVVKTS 

WFHQLGTAMPMSVEEGPECQGPVVDRRCPRCG 

HEGMAYHTRQMRSADEGQTVFYTCTNCKFQEK 

EDS 


3285 


A . 


123 


1535 


HRLSYDEAFAMANDPLEGFHEVNLASPTSPDLL 

GVYESGTQEQTTSPSVIYRPHPSALSSVPIQANAL 

DVSELPTQPVYSSPRRLNCAEISS1SFHVTDPAPCS 

TSGVTAGLTKLTTRKDNYNAEREFLQGATITEAC 

DGSDDIFGLSTDSLSRLRSPSVLEVREKGYERLKE 

ELAKAQRELKLKDEECERLSKVRDQLGQELEEL 

TASLFEEAHBCMVREANIKQATAEKQLKEAQGKI 

DVLQAEVAALKTLVLSSSPTSPTQEPLPGGKTPF 

JsJSAjri 1 KiN 1 ooAMouorilJJULo V ILjrl V rUJLlsJlA 

DLSLYNEFRLWKDEPTMDRTCPFLDKIYQEDIFP 

CLTFSKSELASAVLEAVENNTI SIEPVfiT OPfRFV 

KASAVECGGPKKCALTGQSKSCKHRIKLGDSSN 

YYYISPFCRYRITSVCNFFTYIRYIQQGLVKQQDV 

DQMFWEVMQLRKEMSLAKLGYFKEEL 


3286 


A 


3 


589 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHGYP 
GITEELLRSQLYPEVPPEEFRPFLAKMRGILKSIAS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Argininc, S=Serinc, 
T=Thrconine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ADMDFNQLEAFLTAQTKKQGGITSDQAAVISKF 
WKSHKTK1RESLMNQSRWNSGLRGLSWRVDGK 

EVKVNQILKTLSEVEESISTLISQPN 


3287 


A 


50 


390 


LGAMAKHHPDLIFCRKQAGVAIGRLCEKCDGKC 
VICDSYVRPCTLVRICDECNYGSYQGRCVICGGP 
GVSDAYYCKECTIQEKDRDGCPKIVNLGSSKTDL 

r i c tx Ix rv x \jrr JSJSwiV 


3288 


A 


3 


428 


RTTFFRFRPCESLCGDMKLLTHNLLSSHVRGVG S 

RGFPLPO,QATE\^CPVEFNPNFVARMIPKVEWS 

AFLEAADNLRLIQVPKGPVEGYEENEEFLRTMH 

HLLLEVEVIEGTLQCPESGRMFPISRGIPNMLLSE 

EETES 


3289 


A 


1 


1743 


AGCCRDTRFPTPRGPGSLCHNFCRSAACTVTRTI 

HGSPREDTGTPRSREMMFQPSVAFEDVAVSFTQ 

EEWALLDPSQKNLYRDVMQETFKNLTSVGKTW 

KVQNIEDEYKNPRRNLSLMREKLCESKESHHCG 

ESFNQIADDMLNRKTLPGITPCESSVCGEVGTGH 

SSLNTHIRADTGHKSSEYQEYGENPYRNKECKK 

AFSYLDSFQSHDKACTKEKPYDGKECTETFISHS 

CIQRHRVMHSGDGPYKCKFCGKAFYFLNLCLIH 

ERIHTGVKPYKCKQCGKAFTRSTTLPVHERTHTG 

VNADECKECGNAFSFPSEIRRHKRSHTGEKPYEC 

KQCGKVFISFSSIQYHKMTHTGEKPYECKQCGK 

AFRCGSHLQKHGRTHTGEKPYECRQCGKAFRCT 

SDLQRHEKTHTEDKPYGCKQCGKGFRCASQLQI 

HERTHSGEKPHECKECGKVFKYFSSLRIHERTHT 

GEKPHECKQCGICAFRYFSSLHIHERTHTGDKPYE 

CKVCGKAFTCSSSIRYHERTHTGEKPYECKHCGK 

AFISNYIRYHERTHTGEKPYQCKQCGKAFIRASS 

CREHERTHTINR 


3290 


A 


2 


1350 


GRPRSSSDNRNFLRERAGLSSAAVQTRIGNSAAS 

RRSPAARPPVPAPPALPRGRPGTEGSTSLSAPAVL 

WAVAWWVVSAVAWAMANYIHVPPGSPEVP 

KLNVTVQDQEEHRCREGALSLLQHLRPHWDPQE 

VTLQLFTDGITNKLIGCYVGNTMEDVVLVRIYGN 

KTELLVDRDEEVKSFRVLQAHGCAPQLYCTFNN 

GLCYEFIQGEALDPKHVCNPADFRLIARQLAKIHA 

IHAHNGWffKSNLWLKMGKYFSLIPTGFADEDIN 

KRFLSDIPSSQ1LQEEMTWMKEILSNLGSPVVLCH 

NDLLCKNirYNEKQGDVQFEDYEYSGYNYLAYD] 

GNHFNEFAGVSDVDYSLYPDRELQSQWLRAYLE 

AYKEFKGFGTEVTEKEVEILFIQVNQFALASHFF 

WGLWALIQAKYSTiEFDFLGYAIVRFNQYFKMK 

PEVTALKVPE 


3291 


A 


102 


839 


PEAQTSAVLAREKGHLPTMRHEAPMQMASAQD 
ARYGQKDSSDQNFDYMFKLLIIGNSSVGKTSFLF 
RYADDbf 1 SAb VbTVGIDFKVKTVFKNEKJuKLQI 
WDTAGQERYRTITTAYYRGAMGFBLMYDITNEE 

DERVISTERGQHLGEQLGFEFFETSAKDNINVKQ 
TFERLVDnCDKMSESLETDPAITAAKQNTRLKET 
PPPPQPNCAC 


3292 


A 


2 


4136 


DRPPWNSRVDDFVTNLIHLSSKGHISPAKDTSLQ 
QRTPAEMSPVLHFYVRPSGHEGAASGHTRRKLQ 
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SEQ 10 

NO: 


Metbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
- to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glu(an)ic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 




- 






GKLPELQGVETELCYNVNWTAEALPSAEETKKL 
MWLFGCPLLLDDVARESWLLPGSNDLLLEVGPR 
LNFSTPTSTNTVSVCRATGLGPVDRVETTRRYRLS 
FAHPPSAEVEAIALATLHDRMTEQHFPHPIQSFSP 
ESMPEPLNGPINELGEGRLALEKANQELGLALDS 
WDLDFYTKRFQELQRNPSTVEAFDLAQSNSEHS 
. RHWFFKGQLHVDGQKLVHSLFESIMSTQESSMP 
NNVLKFCDNSSAIQGKEVRFLRPEDPTRPSRFQQ 
QQGLRHWFTAETHNFPTGVCPFSGATTGTGGRI 
RDVQCTGRGAHWAGTAGYCFGNLHIPGYNLP 
WEDLSFQYPGNFARPLEVAIEASNGASDYGNKF 
GEPVLAGFARSLGLQLPDGQRREWIKPIMFSGGI 
GSMEADHISKEAPEPGMEWKVGGPVYRIGVGG 
GAASSVQVQGDNTSDLDFGAVQRGDPEMEQKM 
NRVIRACVEAPKGNPICSLHDQGAGGNGNVLKE 
LSDPAGAIIYTSRFQLGDPTLNALEIWGAEYQESN 
ALLLRSPNRDFLTHVSARERCPACFVGTITGDRRI 
VLVDDRECPVRRNGQGDAPPTPPPTPVDLELEW 
VLGKMPRKEFFLQRKPPMLQPLALPPGLSVHQA 
LERVLRLPAVASKRYLTNKVDRSVGGLVAQQQC 
VGPLQTPLADVAWALSHEELIGAATALGEQPV 
KSLLDPKVAARLAVAEALTNLVFALVTDLRDVK 
CSGNWMWAAKLPGEGAALADACEAMVAVMA 
ALGVAVDGGKDSLSMAARVGTETVRAPGSLVIS 
AYAVCPDITATVTPDLKHPEGRGHLLYVALSPG 
QHRLGGTALAQCFSQLGEHPPDLDLPENLVRAFS 
ITQGLLKDRLLCSGHDVSDGGLVTCLLEMAFAG 
NCGLQVDVPVPRVDVLSVLFAEEPGLVLEVQEP 
DLAQVLKRYRDAGLHCLELGHTGEAGPHAMVR 
VSVNGAVVLEEPVGELRALWEETSFQLDRLQAE 
PRCVAEEERGLRERMGPSYCLPPTFPKASVPREP 
GGPSPRVAILREEGSNGDREMADAFHLAGFEVW 
DVTMQDLCSGAIGLDTFRGVAFVGGFSYADVLG 
SAKGWAAAVTFHPRAGAELRRFRKRPDTFSLGV 
CNGCQLLALLGWVGGDPNEDAAEMGPDSQPAR 
PGLLLRHNLSGRYESRWASVRVGPGPALMLRG 
MEGAVLPVWSAHGEGYVAFSSPELQAQIEARGL 
APLHWADDDGNPTEQYPLNPNGSPGGVAGICSC 
DGRHLAVMPHPERAVRPWQWAWRPPPEDTLTT 
SPWLQLFINARNWTLEGSC 




A 

A 




042 


GVRGFWAG rMASRAGPRAAGTDGSDFQHRERV 

AMHYQMSVTLKYEIKKLIYVHLVIWLLLVAKMS 

VGHLRLLSHDQVAMPYQWEYPYLLSILPSLLGLL 

SFPRNNISYLVLSMISMGLFSIAPLIYGSMEMFPA 

AQQLYRHGKAYRFLFGFSAVSIMYLVLVLAVQV 

HAWQLYYSKKLLDSWFTSTQEKKHK 


3294 


A 


35 


1821 


SQRSCPRSPSSPAPPWARCSNPDSRTGGVPVPRA 

WSAGGPALGLMAAPVRLGRKRPLPACPNPLFVR 

WLTEWRDEATRSRHRTRFVFQKALRSLRRYPLP 

DHAPDSPSGENSPAPQGRLAEVQDSSMPVPAQP 

KAGGSGSYWPARHSGARVILLVLYREHLNPNGH 

HFLTKEELLQRCAQKSPRVAPGSARPWPALRSLL 

HRNLVLRTHQPARYSLTPEGLELAQKLAESEGLS 

LLNVGIGPKEPPGEETAVPGAASAELASEAGVQQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glut.imic Acid, ^Phenylalanine, G=Glycine, H=Histidine, . 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Uaknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










QPLELRPGEYRVLLCVD1GETRGGGHRPELLREL 
QRLHVTHTVRKCHVGDFVWVAQETNPRDPANP 
GELVLDHWERKRLDDLCSSIIDGRFREQKFRLKR 
CGI FRRVYT VFFHfrSVTTNT <?T PFSTT T OA VTNTO 

VIDGFFVKRTADIKESAAYLALLTRGLQRLYQGH 

TLRSRPWGTPGNPESGAMTSPNPLCSLLTFSDFN 

AGAIKNKAQSVREVFARQLMQVRGVSGEKAAA 

LVDRYSTPASLLAAYDACATPKEQETLLSTDCCG 

RLQRNLGPALSRTLSQLYCSYGPLT 


3295 


A 


2 


1115 


EFHPHTQVSGLLTPQLQEPDVWSPSRGQPVSLHL 

PGKGAPEVKEMAWWKSW1EQEGVTVKSSSHFN 

PDPDAETLYKAMKGIGTNEQAIIDVLTKRSNTQR 

QQIAKSFKAQFGKDLTETLKSELSGKFERLIVAL 

MYPPYRYEAKELHDAMKGLGTKEGVIIEILASRT 

TTNfYf RFTY/fI£ AVFFTWn<5<5T FFmDAriTSOV) FRT 

LVCLLQGSRDDVSSFVDPALALQDAQDLYAAGE 
KiRGTDEMKFITILCTRSATHLLRVFEEYEKIANK 
SIEDSIKSETHG SLEEAMLTV VKCTQNLHS YF AE 
RLYYAMKGAGTRDGTLIRNIVSRSEIDLNLIKCH 
FKKMYGKTLSSMIMEDTSGDYKNALLSLVGSDP 


3296 


A 


1 


838 


GTRGGVGPGDNGGVEAGAKPGAAAIPLRGDGS 
GETGPGRVAPGEVRGSPRGHVAGPEGPREVLFFF 
FLPS SKPASEVINE YS WK VDFLKGMLQ AEKLTS S 

<5FTCAT ANOFT APfrRVPTTARFRVPATKTVWT 

RARYTSEMRSELLGTDSAEPEMDVRKRTGVAGS 
QPVSEKQSAAELDLVLQRHQNLQEKLAEEMLGL 
ARSLKTNTLAAQSVIKXDNQTLSHSLKMADQNL 
EKLKTESERLEQHTQKSVNWLLWAMLirVCFIFIS 
MILFIPJMPKLK 


79Q7 


A 
/\ 


HO 


Ol / 


TTKOPAflPT fit WT fiTFTVTTSFPfrPFTFfTT frT <?T-tA 

TGIPGSPACRQPWGLHSLHl^TYRMAMVSAMSW 
VLYLWISACAMLLCHGSLQHTFQQHHLHRPEGG 
TCEVIAAHRC CNKNfRIEERSQTVKCSCLPGKV AG 
TTRNRPSCVDASr/IGKWWCEMEPCLEGEECKTL 
PDNSGWMCATGNKIKTTRIHPRT 


79Q8 


A 


1 S7 


748 
/to 


TDPPnPR'MMTT A A YTfFK'MVFT PI VST Ff^rFT AD 

PLNKSSYKYEADTVDLNWCVISDMEVIELNKCT 

SGQSFEVILKPPSFDGVPEFNASLPRRRDPSLEEIQ 

KKLEAAEERRKYQEAELLKHLAEKREHEREV1Q 

KAffiENNNFIKMAI<EKLAQKMESNKENREAHLA 

AMLERLQEKDKHAEEVRKNKELKEEASR 


3299 


A 


5 


892 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAGVA 
GGAPRRRTPVTMWRLLARASAPLLRVPLSDSWA 
LLPASAGVKTLLPVPSFEDVSIPEKPKLRFIERAPL 
VPKVRREPKNLSDIRGPSTFATFFTEGNFAILALG 

ggylhwghfemmrltinrsmdpknmfatvvrvp 
apfkpitrksvghrmgggkgaidhyvtpvka.gr 
lwemggrcefeevqgfldqvahklpfaakavs 
rgtlekmrkdqeep^rjwqnpwtferiatanml 

GIRKVLSPYDLTHKGKYWGKFYMPKRV 


3300 


A 


2 


1847 


FVAGGPRGSGSAAETMPEmVTPLGAGQDVGRS 
CILVSIAGKNVMLDCGMHMGFNDDRRFPDFSYI 
TQNGRLTDFLDCVIISHFHLDHCGALPYFSEMVG 
YDGPIYMTHPTQAICPILLEDYRKIAVDKKGEAN 
FFTSQMIKDCMKKVVAVHLHQTVQVDDELEIKA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\-possible nucleotide insertion 










YYAGHVLG AAMFQIKVG SES WYTGD YNMTPD 

RHLGAAWIDKCRPNLLITESTYATTIRDSKRCRE 

RDFLKKVHETVERGGKVLEPVFALGRAQELCILL 

ETFWERMNLKVPIYFSTGLTEKANHYYKLFIPWT 

NQKIRKTFVQRNMFEFKHIKAFDRAFADNPGPM 

WFATPGMLHAGQSLQEFRKWAGNEKNMVIMP 

GYCVQGTVGHKILSGQRKLEMEGRQVLEVKMQ 

VEYMSFSAHADAKGIMQLVGQAEPESVLLVHGE 

AXKMEFLKQKIEQELRVNCYMPANGETVTLPTS 

PSIPVGISLGLLKREMAQGLLPEAKKPRLLHGTLI 

MKDSNFRLVSSEQALKELGLAEHQLRFTCRVHL 

HDTRKEQETALRVYSHLKSVLKDHCVQHLPDGS 

VTVESVLLQAAAPSEDPGTKVLLVSWTYQDEEL 

GSFLTSLLKKGLPQAPS 


3301 


A 


2 


349 


CIRTEPAAAFRRLGALSGAAALGFASYGAHGAQ 
FPDAYGK^LFDKANKHHFLHSLALLGVPHCRKP 
LWAGLLLASGTTLFCTSFYYQALSGDPSIQTLAP 
AGGTLLLLGWLALAL 


3302 


A 


59 


1184. 


LRRNCSALGGLFQTIISDMKG S YPV WEDFINKAG 

KLQSQLRTTVVAAAAFLDAFQKVADMATNTRG 

GTREIGSALTRMCMRHRSIEAKLRQFSSALIDCLI 

NPLQEQMEEWKKVANQLDKDHAKEYKKARQEI 

KKKSSDTLKLQKKAKKGRGDIQPQLDSALQDVN 

DKYLLLEETEKQAVRKALEEERGRFCTFISMLRP 

VIEEEISMLGEITHLQTISEDLKSLTMDPHKLPSSS 

EQVTLDLKGSDYSWSYQTPPSSPSTTMSRKSSVC 

SSLNSVNSSDSRSSGSHSHSPSSHYRYRSSNLAQQ 

APVRLSSVSSHDSGFISQDAFQSKSPSPMPPEAPN 

QRRKEKREPDPNGGGPTTASGPPAAAEEAQRPRS 

M 


3303 


A 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKSTRG 
HSSLLPPSQDFVAGLSVILRGTVDDRLNWAFNLY 
DLNKDGCITKEEMLDIMKSIYDMMGKYTYPALR 
EEAPREHVESFFQKMDRNKDGVVTIEEFIESCQK 
DENIMRSMQLFDNVI 


3304 


A 


40 


432 


ISEAASGAFQAR*FYQM\LEQKTOALGKQSVNRG 
FTKDKTLSSIFNIEMVKEKTAEEIKQIWQQYFAA 
KDTVYAVIPAEKFDLIWNRAQSCPTFLCALPRRE 
GYbrl' VGQW rGTELHFHCTYKYSDPEGKA 


3305 


A 


2 


483 


LDACSTGPYSRSTHASADAWADAWVVVVLKVV 
GMTLFLLYFPQIFNKSNDGFTTTRSYGTVSQIFGS 
RSPSPNGFITTRSYGTVCPKDWEFYQARCFFLIHL 
*\SSWNESWDFCKGKGCTLAIVDNSETLKLLHDL 
HDAEKNYIALPYRSSKYMSTCNGTF 


3306 


A 


2 


872 


TLSSACLIGDAWKELTIVAGAVSNQLLVWYPAT 
ALADNKPVAPDRRISGHVGIIFSMSYLESKGLLA 
TASEDRSVRTWKGGDLRVPGGRVQNIGHCFGHS 

A TVX 7T1 TS~\\ Tift T T«Vr« TT T A r>riTs/1T T^*V¥ Y ni ri— i t i i i/'inTT j-^. 

ARVWQVKLLENYLISAGEDCVCLVWSHEGEILQ 
AFRGHQGRGIRAIAAHERQAWVITGGDDSGIRL 

GWLLATAGSD*YRGPVSL*RRGQVLGAAARG*T 
FPVLLPAGGSSWSRGLRTVCYGQWGRSCQGCPH 
QHSNCCCGPDPVSWEGAQLELGPAWL 


3307 


A 


2 


927 


RTSRVEKGLRKAGAAVTMESDEWFSQALPANTS 
AQKAEL1ALTQAIRWGKDINVNTDSRYAFATVH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










VRGAICQERRLLTSAEKAKNKNPPSSKPNRSSS\F 

WGTTCDQVNAKQGPKPSPGHRLRRNLPGEKWEI 

VP I K. VKrhiQACr YKY LLVLVD lr bG WTEAFATK 

NETVNMVVKFLLNEnPRHGLPVAIGSDNGPAFA 

LSIV*SVSKALNIQWKLHCAYRPQSSGQVERMNC 

TLKNTLTKLILETGVNWVSLLPLALLRVRCTPYW 

AGFLPFEIMYGRVLPELPKLRDAQLAKISQTNLLQ 

YLQSP 


jjUo 


A 




1U/ / 


NbrbLDrNUNbDlPTELSDSSDTHDEGEVQAFYE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDIIFHPWKKEENGNQSRVIPYTITLTNP 

LEHKTATVRETQTMYKASQESECYVIDAEVLTH 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 




A 

A 


/I Oft 


1 AT7 
l\J 1 1 


nspsld™dnediptelsdssdthdegevqafye 

dlsgrqyvnevfnfsvdklydllftnspfqrdf 

meqrrfsdiifhpwkkeengnqsrvipytitltnp 

lehktatvretqtmykasqesecyvidaevlth 

dvpyhdyfytinrytltrvarnksrlrvstelry 

rkqpwglvktfieknfwsgledyfrhl 


3310 

/ 


A 


2 


1198 


SPLCHPGLSRER/S* SEAKLRSGRYC*KRQVEAPL 

*RPGL*TMAASDTERDGLAPEKTSPDRDKKKEQS 

EVSVSPRASKHHYSRSRSRSRERKRKSDNEGRKH 

RSRSRSKEGRRIffiSKDKSSKKHKSEEHNDKEHSS 

DKGRERLNSSENGEDRHKRKERKSSRGRSHSRS 

RSRERRHRSRSRERKKSRSRSRERKKSRSRSRER 

ts \r o r> CDCT) T?Tl jr r% t~* tt> nn fiT» on pill TT> T TPk Tn nnnn t<t~i 

KKSRSRSRERKRRIRSRSRSRSRHRHRTRSRSRTR 

SRSRDRKKRIEKPRRFSRSLSRTPSPPPFRGRNTA 

MUAyjbALAJKKLbKAKJKJ^ 

EIAAAAAATGGSVLNVAALLASGTQVTPQIAMA 

AQMAALQAKALAETGIAVPSYYNPAAVNPMKF 

AEQEKKRKMLWQGKICEGDKSQSAGNMGKN 


3311 


A 


177 


4 


PIQIPPRITPPRPSPHLLTPRTGSSPPPPRAPSPPHPT 
rCjFAHUrrrLoA VLSOH 1 K 1 


3312 


A 


3 


426 


LESPRH*PPCWGPLIWALTVSSVPSPTPELSCILKS 
r/KFACFV/FULWrbLLbPAPPQbbGPLLGLSPCPG 
AGQWPSPLSPAPPPSSDPLSGLSPCPGAGPRSSP\S 

Ao/Vr^i\-f\ V r l^orJtsJvL 1 W Jr JrJtlLl^ V LjJJLI" I uKr W is. 

NL 


3313 


A 


162 


2 


QLQNLASRGCL* SQLLRRLRRENRLNPGGGGCSE 
IAP\CTPAWVTQRDFFRKKK 


3314 


A 


162 


2 


QLQNLASRGCL* SQLLRRLRRENRLNPGGGGCSE 

T A P\ /""TP A UA/THD TM7TTD VVV 


3315 


A 


466 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWKGR 
KHASRTARAHVFHPIRQSIRSPVRGRPGDPRAAH 
TRSAGTRLQCKASRGG*GKGPAPTR*EGGPGSAP 
APLPASSGCSLFPDSSPWTPPPPAPGAAAAQP**T 
PRCPAALRAGAHIGRVGRPY - 


3316 


A 


3 


2307 


NHLGTLMQNWDSSSRVPFSSGQHSTQSFPPSLMS 

tf^NSMT OKPT\A WRPMnonF^A/TPPK'T ^CIiPVC? 
Xvo j n oivi ij v^/ i i \r\ i v ivi^ vi ^i^oivj_l<i rvl-j O 0-C.Jt 1 X o o 

QSHGNSMTELKPSSKAHLTKLKIPSQPLDASASG 

DVSCVDEILKEMTHSWPPPLTAIHTPCKTEPSKFP 

FPTKESQQSNFGTGEQKRYNPSKTSNGHQSKSM 

LKDDLKLSSSEDSDGEQDCDKTMPRSTPGSNSEP 

SHHNSEGADNSRDDSSSHSGSESSSGSDSESESSS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconinc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










SDSEANEPSQSASPEPEPPPTNKWQLDNWLNKV 

NPHKVSPASSVDSNIPSSQGYKKEGREQGTGNSY 

TDTSGPKETSSATPGR\APKPIQKGSESGRGRQKS 

PAQSDSTTQRRTVGKKQPKKAJEKAAAEEPRGGL 

KffiSETPVDLASSMPSSRHKAATKGSRKPNIKKES 

KSSPRPTAEKKKYKSTSKSSQKSREIIETDTSSSDS 

DESESLPPSSQTPKYPESNRTPVKPSSVEEEDSFFR 

QRMFSPMEEKELLSPLSEPDDRYPLIVKIDLNLLT 

RIPGKPYKETEPPKGEKKNVPEKHTREAQKQASE 

KVSNKGKJIKHKNEDDNRASESKKPKTEDKNSA 

KTEHGSRKRTISQSSSLKSSSNSNKETSGSSKNSS 
STSKQKKTEGKTSSSSKEVKVKAPSSSSNCPPSAP 
TLDSSKPRRTKLVFDDRNYSADHYLQEAKKLKH 
NADALSDRFEKAV YYLD A V V SFD5CGNALEKNA 

OPCl^CPPPTV/TVCCTX/rYr T 
V^HoJvorr rlVi Y be l V UL,i 


3317 


A 


496 


2 


NLLQDEKLVHSYPYDWRTQETCGYIVPARQWFI 
hftTRDIKTAAKELLKK VKFIPG S ALNGMVEMMD 
RRPYWCISRQRVWGVPIPVFHHKTKDEYL1NSQT 
TEHIVKLVEQHGSDIWWTLPPEQLLPKEVLSEVG 
GPDALEYVPGQDILDIWFDSGTSWSYVLPGPD 


J J 1 o 


A 
A 


z 


J IZ 


AWricUDbKSDyCririr Y JN YtjrJJ Y Y YCjJVLrr 1L.VU 
SCWPDPSRNTELAFESQLWLCVQLVAIAILTLTF 
GKLSGWVSVPWLLIFSMILFIFLLGYAWFSSHTSP 
LYWDCLLMRGHEITEQPMKAE\RAGSIMVKEAIF 

AP 


3319 


A 


407 


1 


SSLHRSPRPASPLPVPEAP\SFLPVPAPKPSALPPFS 
LSGAPSSASTFSPHSSPSPASPTPAPSPQSPFPSRPT 
SPPSLTPTRRPPLPADRRGPHLLYQPLHAPLEAAA 
TGPE/PSAAAGRLPRPRPPWRAAYPASR 




A 
/\ 






l y JlVio.cA V AJ^JMVLLv^ I KJvlJ 1 AO W JvlL-Kij-LiJNLr V o Vo 

WRPSVEFPGNLYRGEGIVYGTLEEVWDCVKPAV 
GGLRVKWDENVTGFEIIQSITDTLCVSRTSTPSAA 
MKLISPRDFVDLVLVKRYEDGTISSNATHVEHPL 

\^rrr*J:^\jr V IvOr JNxlr LULr K^CirLijrKJt^r 1 Js. 1 JN J_» V 1 r r 

HTDLSGYLPQNWDSFFPRSMTRFYANLQKAVK 


3321 


A 


37 


360 


SHSASGAGRPAAPAADLRPAPNGQRPGPRLGAR 

ALWLPPRGRPDEAGRLPGEHLPQVPWDPGLTRS 

PSPRGPCRGAARAGHVGETPAPWGCPPPCAWEH 
v rip n cprixp 


3322 


A 


1 


420 


AIVEDKHSGRSYDITSDLGNVLTSTSIAKTVNG*A 
ESSDSGAESDEEDAQEDLMGAYHSDIDKKMMKI 
VADHKNLEVrVTNGYDKDGFVHDIQNDIHASSSL 
NGRSTVHVKPIDENLGQTGKSAVCIHQDINDDH 

VFTWT 

V UJUf V 1 


3323 


A 


8 


459 


DTLSLNCTLPETLPMTPSF*LSFL*FPGLARAKSIP 
TKTYSNEVVTLWYRPPDILLGSTDYSTQEDMW*G 
QVEVWQGPCGKGGGLVTTATQPAAFLFTVPSLP 
RGVGCIFYEMATGRPLFPGSTVEEOT HFTFRTLSF 
EAWALCAVETHR 


3324 


A 


1276 


466 


PGSTHASARITrY*L*lILSNATEVDNNFSKPPPFFP 
AGAPPASSSSSSSSSSPPTVSTAPPLIPPPGFPPPPG 
APPPSLIPTIESGHSSGYDSRSARAFPYGNVAFPH 
LPGSAPSWPSLVDTSKQWDYYARSSSSSSSSSSSS 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Hislidinc, 
Msoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Slop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SSSPRDRDRER*RTRERERERDHSPTPSVFNSDEE 
RYRYREYAERGYERHRASREKEERHRERRHREK 
EETRHKSSRSNSRRRHESEEGDSHRRHKHKKSKR 
SKEGKEAGSEPAPEQESTEATPAE 


3325 


A 


266 


3312 


TCLFSASCSSLPSPSSSFALLSTENTQRTYRVNPD 
GSLRVTFASGMEIGLSSEPHILAGAVNPTLGKCNI 
SLPGEHNANLISVL* *GEQGC A*NVFHISFS* AHN 
RNLLSIDFDHITRTGKIYDDHRKFTLRILYDQTGR 
PBLWSPVSRYNEVNITYSPSGLVTFIQRGTWNEK 
MEYDQSFL*SPQL*LSnCYSAFVSFQSVMLLLHS 
QRRYIFEYDQPDCLLSVTMPSMVRHSLQTMLSV 
GYYRNIYTPPDSSTSFIQDYSRDGRLLQTLHLGTG 
RRVLYKYTKQARLSEVLYDTTQ VTLTYEESSGD 
LSDSSTLIA*LLTVFVLVPAGPLIGRQIFRFSEEGL 
VNARFDYSYNNFRVTSMQAVINETPLPIDLYRYV 
DVSGRTEQFGKFSVINYDLNQVITTTVMKHTKIF 
SANGQVBEVQYEILKAIAYWMTIQYDNVGRMVI 
CDIRVGVDANITRYFYEYDADGQLQTVSVNDKT 
QWRYSYDLNGNINLLSHGKSARLTPLRYDLRDRI 
TRLGEIQYKMDEDGFLRQRGNDIFEYNSNGLLQ 
KAYNKASGWTVQYYYDGLGRRVASKSSLGQHL 
QFFYADLTNPIRVTHLYNHTSSEITSLYYDLQGH 
LIAMELSSGEEYYVACDNTGTPLAVFSSRGQVIK 
EIL YTPYGDIYHDTYPDFQ VI IGFHG GL YDFLTKL ' 
. VHLGQRDYDVVAGRWTTPNHHIWKQLNLLPKP 
FNLSTKLIKYGIFHFLFLILCLTDIRSWLELFGFQL 
HNVLPGFPKPELENSPSPQMSNSMLHLLCASLS* 
TELGIQCELQKQLRNFISLDQLPMTPRYNDGRCLE 
GGKQPRFAAvPSVFGKGIKFAIKDGrvTADIIGVA 
NEDSRRLAAILNNAHYLENLHFTIEGRDTHYFIK 
LGSLEEDLVLIGNTGGRRILENGVNVTVSQMTSV 
LNGRTRRFADIQLQHGALCFNIRYGTTVEEEKNH 
VLEIARQRAVAQA WTKEQRRLQEGEEGIRA WTE 
GEKQQLLSTGRVQGYDGYFVLSVEQ 


3326 


A 


290 


1041. 


KACLHLLSSFLTSNFLFNPLLPDSLYSVEARSQRA 

NLGPCRRKRLQTLMRLAAGFQYSSHKDPSLSAK 

EKH rDYHNEARGP WPGW VG*RTADGSCGRGPD 

GAHHPGPKSSSWRASRLLPGLGGSHHLDAYVGR 

DLECGTPAPLQLEIPPQPRGHPAPIPTGQAGPRDS 

GPGASP*VETRPLTDGRR*PGVRPVGWTPAHPAG 

TLRPRGAVEPSVSACGKWAPSPTSQGCCEGRCD 

AirDVXXD A U/DTDT OCA 

A V r IsJrLKA W K 1 r LUby 


3327 


A 


1 


418 


CSECGKSFCKKSKFnHQRTHTGEKPYECNQCGK 
SFCQKGTLTVHQRTHTGEKPYECNECGKNFYQK 
LilLH^riyK 1 HotiilKr Y cAJi> Y CAiKbr CA^K. 1 iU_ I (JH 
QRTHSGERPYVCHDCGKTFSQKSALNDHQKIHT 
GVKLY 


3328 


A 


1 


270 


VTRKLPIFIVDAFTARAFRG SPAADCLLENELDED 
MHQKJAiuiMNLbb 1 Ar IKrvLHPTDNFAQRSCFGL 


3329 


A 


45 


419 


EELSCWQIWQQIANDLTRCQDSMINNSQCHKQG 
DFPYQVGTELSIQISEDENYIVNKADGPNNTGNP 
EFPILRTQDSWRKTFLTESQRLNRDQQISIKNKLC 
QCKKGVDPIGWISHHDGHRVHKR 


3330 


A 


64 


430 


FWRNFTGLAPAAAVATTTSSSTMRFTSISNSLTST 
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SEQID 
NO: 

- 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-=Alanine C=Cysteine, D=Asparu'c Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Hisridine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










AAIGLSFITSTTTTATFTTNTTTTITSGFTVNQNQ 
LLSRGFENLVPYTSWSVVTTPVMTYGHLEGLIN 
EGNLELEIKRRLSSQATQ 


3331 


A 


3 


407 


TFGCSCTDCFFQKCCPAEAGVLLAYNKNQQIKIP 
PGTPIYECNSRCQCGPDCPNRTVQKGTQYSLCIFR 
TSNGRGWGVKTLVKIKRMSFVMEYVGEVITSEE 
AERRGQFYDNKGITYLFDLDYESDEFTVDAARY 


3332 


A 


25 


461 


PAADFVLQARPTRADILGIHSKYDEVRKAGACFY 

KMTGLGPGPQALYNGEPFKHEEMNIKELKMAVL 

QRMMDASVYLQREVFLGTLNDRTNAIDFLMDR 

NNVWRINTLILRTNQQYLNLLSTSVTADAEDFS 

TFFFLDSQDKSA 


3333 


A 


317 


54 


AWUFLPPLTSCPLWAPGTKHKTILEARSGLGPIK 
AYPRLGPPTPGEPEAPAQDRTFHCEICNVKVNSK 

\ T f\7 1/ AUTO PT> Tl 7 TCT1 rr\Trt T 

VQLKQH1SSRRHEIVDPV 


3334 


A 


304 


410 


AGPSLPSNLRQIFQSLPPFMDILLLLLFFMIIFAI 


3335 


A 


19 


418 


VESRNSRVQPRVRLNDRTNAIDFLMDRNNVVPRI 
NTLILRTNQQYLNLISTSVTADVEDFSTFFFLDSQ 
DKSAVIAKNMYYLTQDDESnSAATLWIIADFDK 
PSGRKLLFNALKHMITSVHSRVGIIYNPFF 


3336 


A 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLLNR 

VLERLAGGATRDSAASDILLDDIVLTHSLFLPTEK 

FLQELHQYFVRAGGMEGPEGLGRKQACLAMLL 

HFLDTYQGLLQEEEGAGHIIKDLYLLIMKDESLY 

QGLREDTLRLHQLVETVELKJPEENQPPSKQVKP 

LFRHFRRIDSCLQTRVAFRGSDEIFCRVYMPDHS 

YVTIRSRLSASVQDILGSVTEKLQYSEEPAGREDS 

LILVAVSSSGEKVLLQPTEDCVFTALGINSHLFAC 

TRDSYEALVPLPEEIQVSPGDTEIHRVEPED V ANH 

LTAFHWELFRCVHELEFVDYVFHGE 


3337 


A 


444 


43 


KILLCLANQFPDISFCPALPAVVALLLHYSIDEAE 
CFEKACRILACNDPGRRLIDQSFLAFESSCMTFGD 
LVNKYCQAAHKLMVAVSEDVLQVYADWQRWL 
FGELPLCYFARVFDVFLVEGYKVLYRVALAXXF 


3338 


A 


1 


398 


FRGKVRGRSAEMPGSDTALTVDRTYSDPGRHHR 
CKSRVERHDMNTLSLPLNIRRGGSDTNLNFDVPD 
GILDFHKVKLTADSLKQKILKVTEQIKIEQTSRDG 
NVAEYLKLVKNADKQQAGRIKQVFEKKNQK 


3339 


A 


1 


665 


AAAASNWGLITNIVNSIVGVSVLTMPFCFKQCGI 

VLGALLLVFCSWMTHQSCMFLVKSASLSKRRTY 

AGLAFHAYGKAGKMLVETSMIGLMLGTCIAFYV 

VIGDLGSNFFARLFGFQVGGTFRMFLLFAVSLCI 

VLPLSLQRNMMASIQSFSAMALLFYTVFMFVrVL 

SSLKHGLFSGQWLRRVSYVRWEGVFRCIPIFGMS 

Jr ACQsQ VLF Jl YDbLDEPS V 


3340 


A 


198 


367 


LLPLQVLQEAFSRCVAVLTRSSKPSDMSVQVCG 
YISKCYSVAAQFEECREKITEMP 


3341 


A 


562 


277 


HSVIKRTPRKYLAEIVLIDDFSNKEHLKEKLDEYI 
KLWNGLVKVFRNERREGLIQARSIGAQKAKLGQ 


3342 


A 


385 


2 


NLTWWPLFRDVSFYTVDLIMLIIFFLDNVIMWWE 
SLLLLTAYTCYVWMKFNVQVEKWVKQMINRN 
KWKVTAPEAQAKPSAARDKDEPTLPAKPRLQR 
GGSSASLHNSLMRNSffQNKTHTLDPHV 


3343 


A 


1 


385 


FRVDNSEEWKDVFnSSERSFKLDSLKCGTWYKV 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I=IsoleUcine, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KLAAKNSVGSGRISEIIEAKTHGREPSFSKDQHLF 
THINSTHARLNLQGWNNGGCPITAIVLEYRPKGT 
WAWQGLRANSSGEVFLTELREATWY 


3344 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEV1CVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3345 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3346 


A 


3 


1509 


AG IRHEAPPTTSNRHRRQIDRG VTHLNISGLKMP 

RGIAIDWVAGNVYWTDSGRDVBEVAQMKGENR 

KTLISGMIDEPHAIVVDPLRGTMYWSDWGNHPK 

IETAAMDGTLRETLVQDNIQWPTGLAVDYHNER 

LYWADAKLSVIGSIRLNGTDPIVAADSKRGLSHP 

FSIDVFEDYIYGVTYINNRVFKIHKFGHSPLVNLT 

GGLSHASDVVLYHQHKQPEVTNPCDRKKCEWL 

CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPPPD 

APRPGTCNLQCFNGGSCFLNARRQPKCRCQPRY 

TGDKCELDQCWEHCRNGGTCAASPSGMPTCRCP 

TGFTPrPKPTnovp a gyp AN>j<JTPTvwn<Ti\rrYprv 

CRCLPGFLGDRCQYRQCSGYCENFGTCQMAAD 
GSRQCRCTAYFEGSRCEVNKCSRCLEGACWNK 
OSGDVTPNPTnGRVAPSPT TPVOHP^NPrGSPTM 

NSKMMPECQCPPHMTGPRCEEHVFSQQQPGHIA 
SILIP 


3347 


A 


974 


666 


SPEMESHPITQAGVQWHHLSSLQPLPPGFK*FSCF 
SLPE*LGYRHV?PCLANSVFSVEMG\FLHVGQAG 
LELLTSGDLPALASQSAGITG\SHRARPENGFENIF 


3348 


A 


1 


1171 


LSK1TMPVICNEPLSFIQRLTEYM*HTYFIHRPSSL 

S DP VDRMQC V AAFA V S A VASQWERTGKPFNPLL 

GETYELVRDDLGFRLISEQVSHHPPISAFHAEGLN 

NDFIFHGSIYPKLKFWGKSVEAEPKGTITLELLEH 

NEAYTWTNPTCCVHNITVGKLWIEQYGNVEIINH 

KTGDKCVLNFKPCGLFGKELHKVEGYIQDKSKK 

EEKKNSKQMSTSEELDEMPVPDSESVFDPGSVLL 
WRIAPRPPNSAQMYNFTSFAMVLNEVDKDMESV 
IPKTDCRI RPnTRAlVTFNGFrnOASFFlfKRT FFTfD 

RAARKNRSKSEEDWKTRWFHQGPNPYNGAQD 
WIYSGSYWDRNYFNLPDIY 


3349 


A 


403 


497 


NFASSSGKYLRTQK1KCL1WKFITFPTTEKK*SQS 
VRPP*SNRIY*ILQS*NISFS*LPN*NFASSSGKYLR 
TQKIKCLNNKFTPFPTTEKK 


3350 


A 


1 


712 


GAPAQDCICLPFPFHSSFLESDIRKPARRKIQTTNP 

DFLLLLFMSVPVVSAPPFCPPAFG^RDGRPKAW 

ARPAAVHEHHSPRDCGHLPDV1RSSLGGWQPH*P 

AQPENRLL*LLPVE*GHQHPTVSPVP*AGSPGGAS 

GWPGPGQAWRVRVPGPHPLCPPASPPSPVQQ**E 

SVAAGSGLPGCVLCAAGRRPGPLPLLCVEVGQA 

LPPGAWVSSSGORPGLTHPLAYSHGCVPSEG 


3351 


A 


1 


428 


MAAVVAATALKGRGARNARVLRGILAGATANK 

ASHNRTRALQSHSSPEGKEEPEPLSPELEYIPRKR 

GKNPMKAVGLAWAIGFPCGILLFILTBCREVDKDR 

VKQMKARQNMRLSNTGEYESQRFRASSQSAPSP 

DVGSGVQT 


3352 


A 


2 


841 


RTLFRGRRRREDDRISRPHPSTAESKAPTPKFDLL " 
ASNFPPLPGSSSRJvlPGELVl^ENRMSDVVKGVYK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence - 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=G)ycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, ' 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










EKDNEELTISCPVPADEQTECTSAQQLNMSTSSP 

CAAELTALSTTQQEKDLIEDSSVQKDGLNQTTIP 

VSPPSTTKPSRASTASPCNNNINAATAVALQEPR 

KLSYAEVCQKPPKEPSSVLVQPLRELRSNVVSPT 

KNEDNGAPENS VEKPHEKPEARASKDYSGFRGN 

IIPRGAAGKIREQRRQFSHRAIPQGVTRRNGKEQ 

YVPPRSPK 


3353 


A 


1054 


587 


IATPTWTAPLTATPTPAHQYGPARVPNGAPRLEP 

PPGKRECRVGQYVVDLTSFEQLALPVLRNADCS 

SGPGQRVCVIDEIGKMELFSQLFIQAVRQTLSTPG 

TIILGTIPVPKGKPLALVEEIRNRKDVKVFNVTKE 

NRNHLLPD1YTCVQSSRK 


3354 


A 


56 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEVVER 

VLTFLPAKALLRVACVCRLWRECVRRVLRTHRS 

VTWISAGLAEAGHLEGHCLVRVVAEELENVRELP 

HTVL YMAD SETFI SLEECRGHKRARKRTSMETA 

LALEKLFPKQCQVLGIVTPGIWTPMGSGSNRPQ 

EIEIGESGFALLFPQBEGIKIQPFUFIKDPKNLTLER 

HQLTEVGLLDNPELRWLVFGYNCCKVGASNYL 

QQWSTFSDMNIILAGGQVDNLSSLTSEKNPLDI 

DASGVVGLSFSGHRIQSATVLLNEDVSDEKTAEA 

AMQRLKAANIPEHNTIGFMFACVGRGFQYYRAK 

GNVEADAFRKFFPSVPLFGFFGNGEIGCDPJVTG 

NFILRKCNEVKDDDLFHSYTTIMAL1HLGSSK 


3355 


A 


1 


707 


GTSSGLGGDRLAAPGPSPPSFYPQGRGERAYDIY 

SRLLRERIVCVMGPIDDSVASLVIAQLLFLQSESN 

KKPIHMYINSPGGVVTAGLArYDTMQYILNPICT 

WCVGQAASMGSLLLAAGTPGMRHSLPNSRIMIH 

QPSGGAPvGQATDIAIQAEEIMKLKKQLYNIYAKH 

TKQSLQVIESAMERDRYMSPMEAQEFGILDKVL 

VHPPQDGEDEPTLVQKEPVEAAPAAEPVPAST 


3356 


A 


352 


338 


rTWNFCRNLHMPSFLV*PGMCGLLAKHLSFHIVG 
AFLIT/LGVAALCKFAVA*PP^KKAYADFYRNYN* 
IKEFEVRKANISQSTK 


.3357 


A 


1 


403 


ALGSCGGLLGTGLLKGTMSGTLWSKGIFAGYKR 
RIRIQREHTAVLKIEGWYARDETEFYLRMICANV 
YKANNNTVTPVLTPDKTRVMWRKVTQAHGISI 
MVRAQFRTNLPADAIGHRTRMML*PSRMYTTEPS 


3358 


A 


71 


2897 


FCSKDKCCLYLPDSINRSKSCTAKPGAHSQDRHA 

VMDSERQVKDTDDIESPKRSIRDSGYIDCWDSER 

SDSLSPPRHGRDDSFDSLDSFGSRSRQTPSPDWL 

RGSSDGRGSDSESDLPHRKLPDVKKDDMSARRT 

SHGEPKSAVPFNQYLPNKSNQTAYVPAPLRKKK 

AEREEYRKSWSTATSPAGLGKKALQDYGPRTJPV 

S\DDAESTSMFDMRCEEEAAVQPHSRARQEQLQ 

LINNQLREEDDKWQDDLARWKSRKRSVSQDLIK 

KEEERKKMEKLLAGEDGTSERRKSDCTYREIVQE 

KERRERELHEAYKNARSQEEAEGILQQYIERFTIS 

EAVLERLEMPKILERSHSTEPNLSSFLNDPNPMK 

YLKvjv^sLrrrKr 1 A 1 Vbl 1 lAKAaVLDTSMSAGS 

GSPSKTVTPKAVPMLTPKPYSQPKNSQDVLKTFK 

VDGKVSVNGETVHREEEKERECPTVAPAHSLTK 

SQMFEGVARVHGSPLELKQDNGSIEINIKKPNSV 

PQELAATTEKTEPNSQEDKNDGGKSRKGNIELAS 

SEPQHFTTTVTRCSPTVAFVEFPSSPQLKNDVSEE 



310 



WO 01/57190 PC17US0 1/04098 



SEQID 
NO: 


Metbod 


■ Predicted 
beginning 
nurlpntirip 

IIHVICUIIUC 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

Incut! fin 

luU Hull 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaninc, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamirie, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Cnknown, *=Stop codon, impossible nucleotide deletion, 
\=possible nucleotide insertion 










KDQKKPENEMSGKVELVLSQKWKPKSPEPEAT 

LTFPFLDKMPEANQLHLPNLNSQVDSPSSEKSPV 

TTPFKFWAWDPEEERRRQEKWQQEQERLLQER 

YQ\KEQDK\LKEE\WEKAQKEVEEEERRYYEEEP* 

mEDPWPFTVSSSSADQLSTSSSMTEGSGTMNKI 

DLGNCQDEKQDRRWKKSFQGDDSDLLLKTRES 

DRLEEKGSLTEGALAHSGNPVSKGVHEDHQLDT 

EAGAPHCGTNPQLAQDPSQNQQTSNPTHSSEDV 

KPKTLPLDKSINHQIESPSERRKSISGKKLCSSCGL 

PLGKGAAMIIETLNLYFHIOCFRCGUCKGQLGDA 

VSGTDVRIRNGLLNCNDCYMRSRSAGQPTTL 


3359 


A 


3 


368 


EVTASREGRGACAWECGSSRGPWGLLRGTFAPV 
RAATP*S*LPKGSLRHRP*/CPPPVHLPPKSSCPPR • 
AWAGRATSM*TSSYSSEYQPQTP*ALVTLPPRSY 
YLLTHLLTLTHLHHQILFEP 


3360 


A 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAADYV 
RSKDFRDYLMSTHFWGPVANWGLPIAAITDMKV 
KSPEnSRRMTFAL*CYSLTFVRFAHYVQ\PWNWL 
MLGCHTAVDFDQLISSMPCISHGMTASASAL 


3361 


A 


4619 


532 


LLLGRANSPPYNSVVRTLPPATLLLRRAGWESF 

WSCQSRSPWPPRPEVRAPAKGPRGVAGAAGACS 

AGARLGDAAGGDPASGQAARGCGARAPRGLGR 

TARARDTAMEDAGAAGPGPEPEPEPEPEPEPAPE 

PEPEPKPGAGTSEAFSRLWTDVMGILDGSLGNID 

DLAQQYADYYNTCFSDVCERMEELRKRRVSQD 

LEVEKPDASPTSLQLRSQIEESLGFCSAVSTPEVE 

RXNPLHKSNSEDSSVGKGDWKKKNKYFWQNFR 

KNQKGIMRQTSKGEDVGYVASEITMSDEERIQL 

MMMVKEKMIHEEALARLKEYEAQHRQSAALDP 

ADWPDGSYPTFDGSSNCNSREQSDDETEESVKF 

KRLHKLVNSTRRVRKKLIRVEEMKKP\STEGGEE 

HVFENSPVLDERSALYSGVHKKPLFFDGSPEKPP 

EDDSDSLTTSPSSSSLDTWGAGRKLVKTFSKGES 

RGLIKPPKKMGTFFSYPEEEKAQKVSRSLTEGEM 

KKGLGSLSHGRTCSFGGFDLTNRSLHVGSNNSDP 

MGKEGDFVYKE VDCSPTA SRISLGKK VKS VKET 

MRKRMSKKYSSSVSEQDSGLDGMPGSPPPSQPD 

PEHLDKPKLKAGGSVESLRSSLSGQSSMSGQTVS 

TTDSSTSNRESVKSEDGDDEEPPYRGPFCGRARV 

HTDFTPSPYDTDSLKLKKGDIIDIISKPPMGTWMG 

LLNNKVGTFNFIYVDVLSED\EEKPKRPTRRRRK 

GRPPQPKSVEDLLDPJNLKEHMPTFLFNGYEDLD 

TFKLLEEEDLDELNIRDPEHRADLLTAVELLQEY 

DSNSDQSGSQEKLLVDSQGLSGCSPRDS*CYESS 

ENLENGKTRKASLLSAKSSTEPSLKAFSRNQLGN 

YPTLPLMKSGDALKQGQEEGRLGGGLAPVDTSKS 

CDPPGC*LVLN\KNRRKPPSFPSCRSC\ETL\EGPQ 

TVDTWPRSHSLDDLQVEPGAEQDVPTEVTEPPPQ 

IVPEVPQKTTASSTKAQPLEQDSAVDNALLLTQS 

KRFSEPQKLTTKKLEGSIAASGRGLSPPQCLPRNY 

DAQPPGAKHGLARTPLEGHRKGHEFEGTHHPLG 

TKEGVDAEQRMQPKIPSQPPPVPAKKSRERLANG 

LHPVPMGPSGALPSPDAPCLPVKRGSPASPTSPSD 

CPPALAPRPLSGQALGSPPSTRPPPWLSELPENTS 

LQEHGVKLGPALTR\KVSCARGVDLETLTENKL\ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid,. 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Meriiionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










HAEGIRSSRREPYS*LRHGRCGI\P\EALVQRYAED 

LDQPERDVAANMDQIRVKQLRKQHRMAIPSGGL 

TEICRKPVSPGCIS\SVSDWLISIGLPMYAGTLSTA 

GFSTL\SQVPSLSHTCLQEAG\ITEERHIRK\LLSAA 

RLFKLPPGPEAM 


3362 


A 


1 . 


4653 


FRGG VG Y AHTLHLLPFAG S S V VLARARRTDRWT 

SGLVEMATLSLTVNSGDPPLGALLAVEHVKDDV 

SISVEEGKENILHVSENVIFTDVNSILRYLARVAT 

TAGLYGSNLMEHTEIDHWLEFSATKLSSCDSFTS 

TINELNHCLSLRTYLVGNSLSLADLCVWATLKG 

NAAWQEQLKQKKAPVHVKRWFGFLEAQQAFQS 

VGTKWDVSTTKARVAPEKKQDVGKFVELPGAE 

MGKVTVRFPPEASGYLHIGHAKAALLNQHYQV 

NFKGKLIMRFDDTNPEKEKEDFEKVILEDVAML 

HIKPDQFTYTSDHFETIMKYAEKLIQEGKAYVDD 

TPGEQIKAEREQRIESKHRKNPIEKNLQMWEEMK 

KGSQFGHSCCLRAKIDMSSNNGCMRDPTLYRCK 

IQPHPRTGN*Y\NV\YPTYDFACPIVDSIEGVTHAL 

RTTEYHDRDEQFYWIIEALGIRKPYIWEYSRLNL 

NNTVLSKRKLTWFVNEGLVDGWDDPRFPTVRG 

VLRRGMTVEGLKQFIAAQGSSRSVVNMEWDKI 

WAFNKKVlDPVAPRYVALLKKEVffVNVPEAQE 

EMKEVAKHPKNPEVGLKPVWYSPKVFIEGADAE 

TFSEGEMVTFINWGNLNITKIHKNADGKIISLDAK 

LNLENKDYKKTTKVTWLAETTHALPIPVICVTYE 

HLITKPVLGKDEDFKQYVNKNSKHEELMLGDPC 

LKDLKKGDIIQLQRRGFFICDQPYEPVSPYSCKEA 

PCVLIYIPDGHTKEMPTSGSKEKTKVEATKNETS 

APFKERPTPSLNNNCTTSEDSLVLYNRVAVQGD 

VVRELKAKKAPKEDVDAAVKQLLSLKAEYKEK 

TGQEYKPGNPPAEIGQNISSNSSASILESKSLYDE 

VAAQGEVVRKLKAEKSPKAKINEAVECLLSLKA 

QYKEKTGKEYIPGQPPLSQSSDSSPTRNSEPAGLE 

TPEAKVLFDKVASQGEVVRKLKTEKAPKDQVDI 

AVQELLQLKAQYKSLIGVEYKPVSATGAEDKDK 

KKKEKENKSEKQNKPQKQNDGQRKDPSKNQGG 

GLSSSGAGEGQGPKKQTRLGLEAKK\EENLADW 

YSQVITKSEMIEYHDISGCYILRPWAYAIWEAIKD 

FFDAEIKKLGVENCYFPMFVSQSALEKEKTHVA 

DFAPEVAWVTRSGKTELAEPIAIRPTSETVMYPA 

YAKWVQSHRDLPEKLNQWCNVVRWEFKHPQPF 

LRTREFLWQEGHSAFATMEEAAEEVLQILDLYA 

QVYEELLAIPWKGRKTEKEKFAGGDYTTTIEAF 

ISASGRAIQGGTSHHLGQNFSKMFErVFEDPKIPG 

EKQFAYQNSWGLTTRTIGVMTMVHGDNMGLVL 

PPRVACVQWIIPCGITNALSEEDKEALIAKCNDY 

RRRLLSVN1RVRADLRDNYSPGWKFNHWELKG 

VPIRLEVGPRDMKSCQFVAVRRDTGEKLTVAEN 

EAETKLQAILEDIQVTLFTRASEDLKTHMWANT 

MJcJJr ^KJLUaOKlVQJUrr COblDCED WIKKTTARD 

QDLEPGAPSMGAKSLCIPFKPLCELQPGAKCVCG 

KNPAKYYTLFGRSY 


3363 


A 


3797 


1514 


LGGAAPETMPFPVTTQGSQQTQPPQKHYGITSPIS 

LAAPKETDCVLTQK\LI\ETLKPFGGFLKKEEGTA 

SRRNFNFGKN*INLVKEWIRRNQ*I<AKNLPQSVI\ 
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SEQID 
NO: 


Method 


Predicted 

be&innin? 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=GJutamicAcid, F^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysinc, L=Lcucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










ENVXGGKIFT/FLGSYRL/GEVHTKGADIDGVCVF 

APRHVDRSDFFTiSFYDKLKLQEEVKDLRAVEEA 

FVPVIKLCFDGIEIDILFARLALQTIPEDLDLRDDS 

LLKNLDIRCIRSLNGCRVTDEILHLVPNIDNFRLT 

LRAIKLWAKRHNIYSNILGFLGGVSWAMLVART 

CQLYPNAIASTLVHKFFLVFSKWEWPNPVLLKQP 

EECNLNLPVWDPRVNPSDRYHLMPIITPAYPQQN 

STYNVSVSTRMVMVEEFKQGLAITDEILLSKAE 

WSJCLFEAPNFFQKYKHYIVLLASAPTENQRLEW 

VGLVESKIRILVGSLEKNEFITLAHVNPQSFPAPK 

ENPDKEEFRTMWVIGLVFIOCTENSENLSVDLTY 

DIQSFTDTVYRQAINSKMFEVDMKIAAMHVKRK 

QLHQLLPNHVLQKKKKHSTEGVKLTALNDSSLD 

LSMDSDNSMSVPSPTSATKTSPLNSSGSSQGRNS 

PAPAVTAASVTNIQATEVSVPQVNSSESSGGTSSE 

SIPQTATQPAISPPPKPTVSRVVSSTRLVNPPPRSS 

GNAATSGNAATKIPTPrVGVKRTSSPHKEESPKK 

TKTEEDETSEDANCLALSGHDKTEAKEQLDTETS 

TTQSETIQTAASLLASQKTSSTDLSDIPALPANPIP 

VIKNSIKLRLNR 


3354 


A 


54 


3073 


SARTMSYDYHQNWGRDGGPRSSGGGYGGGPAG 

GHGGNRGSGGGGGGGGGGRG/WQGPASRAPER 

PRNRHVVREKTGAEEQ/WKRRGKREL/LVHMDE 

RREEQIVQLLNSVQAKNDKESEAQISWFAPEDHG 

YGTEVSTKNTPCSENKLDIQEKKLINQEKKMFRI 

RNRSYTORDSEYLLQENEPDGTLDQKLLEDLQKK 

KNDLRYIEMQHFREKLPSYGMQKELVNLIDNHQ 

VTVISGETGCGKTTQVTQFILDNYIERGKGSACRI 

VCTQPRRISAISVAERVAAERAESCGSGNSTGYQI 

RLQSRLPRKQGSILYCTTGIILQWLQSDPYLSSVS 

HIVLDEIHERNLQSDVLMTVVKDLLNFRSDLKVI 

LMSATLNAEKFSEYFGNCPMIHIPGFTFPWEYLL 

EDVEEKIRYVPEQKEHRCQFKRGFMQGHVNSQE 

KEEKEAIYKERWPDYVRELRRRYSASTVDVffiM 

MEDDKVDLNLIVALIRYIVLEEEDGAILVFLPGW 

DNISTLHDLLMSQVMFKSDKFLI1PLHSLMPTVN 

QTQVFKRTPPGVRKIVIATNIAETSITIDDWYVID 

GGKIKETHFDTQNNISTMSAEWVSKANAKQRKG 

RAG\RVQPGSLLFICINGS*EASLLGWTIQLPEIF/R 

GTPLEELCLQIKVLRLGGI/GLFLSRLMDPPSNEA 

VLLSIRQL\RSLNALDKQEELTPLGVHLARLPVEP 

fflGKMILFGALFCCLDPVLTIAASLSFKDPFVIPLG 

KEKIADARRKELAKDTRSDHLTVVNAFEGWEEA 

RRRGFRYEKDYCWEYFLSSNTLQMLHNMKGQF 

AEHLLGAGFVSSRNPKDPESNINSDNEKIIKAVIC 

AGLYPKVAKIRLNLGKKRKMVKVYTKTDGLVA 

VHPKSVNVEQTDFHYNWLIYHLKMRTSSIYLYD 

CTEVSPYCLLFFGGDISIQKDNDQETIAVDEWTVF 

QSPARIAHLVKRAVVHMDERREEQIVQLLNSVQ 

AKNDKESEAQISWFAPEDHGYDKKYFFKE 


3365 


A 


439 


878 


ECCNVRPLRETDLLKMKRKPRASSPWEEQPRA 

NTKETRKKKSFSQPMSASTKEESQDGRRKGK*L 

KGRARKKNAPQKSMALRILEEGSRPTPSGHSDQL 

NEEL*QNELQLEQ/PEGT*LEQQSEGTQPEQQSGR 

MPTISTLSLSSE 
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SEQID 
NO: 


Method 


Predicted 

Kpoi n n ■ n a 
LfCgl lining 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino . 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 

*-j Ul f\UU) r — S UCUJ'ldl*llllllC, U — UIJ'LIUCi fx nmiuilic, 

I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknpwn, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 


3366 


A 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKITRQ 

KHAKKHLGFFRNNFGVREPYQILLDGTFCQAAL 

RGRIQLREQLPRYLMGETQLCTTRCVLKELETLG 

KDLYGAKLIAQKCQVRNCPHFKNAVSGSECLLS 

MVEEGNPHHYFVATQDQNLSVKVKKKPGVPLM 

FnQNTMVLDKPSPKTIAFVKAVESG\RLSQCMRK 

KVSNISKRNRV* *KTLNRGRRKKRKK1SGPNPLS 

CLKKKKKAPDTQSSASEKKRKRKRIRNRSNPKV 

LSEKQNAEGE - 


3367 


A 


40 


1467 


ML WGCRAKACWGPRLSDLVA SLSPQRECIS VHV 

GQAGVQIGNACWELFCLEHGIQADGTFDAQASK 

INDDDSFTTFFSETGNGKHVPRAVMIDLEPTVVD 

EVRAGTYRQLFHPEQLITGKEDAANNYARGHYT 

VGKESIDLVLDRIRKLTDACSGLQGFLIFHSFGGG 

TGSGFTSLLMERLSLDYGKKSKLEFAIYPAPQVS 

TAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDI 

CRRlSlLDIERPTYTNLNRLISQIVSSITASLRFDGAL 

NVDLTEFQTNLVPYPRIHFPLVTYAPIISAEKAYH 

EQLSVAEITSSCFEPNSQMVKCDPRHGKYMACC 

MLYRGDVVPKDVNVAIAAIKTKRTIQFVDWCPT 

GFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTT 

AIAEAWARLDHKFDLMYAKRAFVHWYVGEGM 

EEGEFS*RPGEDLA\ALE\KDYEEVGTDSFEEENE 

GEEF 


3368 


A 


3 


2597 


SLLEETMDEDSSLREYTVSLDSDMDDASKCLQE 

YDSGTGNTREALRPCPRTVSTKAQPGRSASSSSG 

DKTTSFAEQKIRKLNHTDGES SG SSSQKTTPEG SE 

LNIPHAGAWAQEPEETGLPQGRDTTQLLASEMV 

HLMMK\LKEKR\RAI*AQKKKMEAAFTKQRQKM 

GRTAFLTWKKKGDG ISPLREE A AG AEDEKVYT 

DRAKEKESQKTDGQRSKSLADIKESMENPQAKW 

LKSPTTPIDPEKQGNLASPSEETLNEGEILEYTKSI 

EKLNSSLHFLQQEMQRLSLQQEMLMQMREQQS 

WVISPPQPSPQKQIRDFKPSKQAGLSSAIAPFSSD\ 

SPRXPTHPSSTSLLNRKSASFSVKSQRTPRPNELKI 

TPLNRTLTPPRSVDSLPRLRRFSPSQVPIQTRSFVC 

FGDDGEPQLKESKPKEEVKKEELESKGTLEQRG 

HNPEEKEIKPFESTVSEVLSLPVTETVCLTPNEDQ 

LNQPTEPPPKPVFPPTAPKNVNLIEVSLSDLKPPE 

KADVPVEKYDGESDKEQFDDDQKVCCGFFFKD 

DQKAENDMAMKRAALLEBCRLRREKETQLRKQQ 

LEAEMEHKXEETRRKTEEERQKKEDERARREFIR 

QEYMRRKQLKLMEDMDTVIKPRPQVVKQKKQR 

PKSIHRDHffiSPKTPIKGPPVSSLSLASLNTGDNES 

VHSGKRTPRSESVEGFLSPSRCGSRNGEKDWEN 

ASTTSSVASGTEYTGPKLYKEPSAKSNKHIIQNAL 

AHCCLAGKVNEGQKKKILEEMEKSDANNFLILF 

RDSGCQFRSLYTYCPETEEINKLTGIGPKSITKKM 

EEGLYKYNSDRKQFSHIPAKTLSASVDAITIHSHL 

WQTKRPVTPKKLLPTKA 


3369 


A 


977 


594 


RGSGLTQEPGSVGQLALACAEGAVEWLYPAGAL 
RLTLGGPDPRARPGIACLRPVRPFAGAQVFAERA 
GGALELLLAEGPGPAGGRCVRWGPRERRALFLQ 
ATPHQDISRRVAAFRFELREDGRPEIAP 


3370 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence - 


Predicted end 

nucleotide 

location 

corresponding , 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 
TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

A T?/~ , XT\/rM?Oi"\VTT H /TC\ rCV\ 7H A WVC A ' 1 '\ T A T*V 

AbON VUtbQKJLMhvcKVRAKJKJKJcAliK 1 VAEK 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMIVWKHGLLI 


3371 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID 

YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 

TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

AEGNVDESQKILMEVEKVPvAKKKEAEKTVAEK 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMIVWKHGLLI 


3372 


A 


239 


3348 


PMQNCMCSLTLSVLPLGPQPPVPEKRPPEIQHFR 

MSDD VHSLGKVTSDLAKRRKLTS\* GGL SEELG S 

ARRSGEVTLTKGDPGSLEEWETWGDDFSLYYD 

SYSVDERVDSDSKSEVEALTEQLSEEEEEEEEEEE 

EEEEEEEEEEEEEDEESGNQSDRSGSSGRRKAKK 

KWRKDSPWVKPSRKRRKREPPRAKEPRGVNGV 

GSSGPSEYMEVPLGSLELPSEGTLSPNHAGVSND 

TSSLETERGFEELPLCSCRMEAPKIDRISERAGHK 

CMATESVDGELSGCNAAILKRETMRPSSRVALM 

VLCETHRARMVKHHCCPGCGYFCTAGTFLECHP 

DFRVAHRFHKACVSQLNGMVFCPHCGEDASEA 

QEVTIPRGDGVTPPAGTAAPAPPPLSQDVPGRAD 

TSQPSARMRGHGEPRRPPCDPLADTIDSSGPSLTL 

PNGGCLSAVGLPLGPGREALEKALVIQESERRKK 

LRFHPRQLYLSVKQGELQKVILMLLDNLDPNFQS 

DQQSKRTPLHAAAQKGSVEICHVLLQAGANINA 

VDKQQRTPLMEAWNNHLEVARYMVQRGGCV 

YSKEEDGSTCLHHAAKIGNLEMVSLLLSTGQVD 

VNAQDSGGWTPIIWAAEHKHIEVIRMLLTRGAD 

VTLTDNEENICLHWASFTGSAAIAEVLLNARCDL 

HAVNYHGDTPLHIAARESYHDCVLLFLSRGANP 

ELRNKEGDTAWDLTPERSDVWFALQLNRKLRL 

GVGNRAIRTEKIICRDVARGYENVPIPCVNGVDG 

EPCPEDYKYISENCETSTMNIDRNrTHLQHCTCV 

DDCSSSNCLCGQLSIRCWYDKDGRLLQEFNKIEP 

PLlr EON Q ACSC WKNCKNRV VQ SG1K V RLQLYR 

TAKMGWGVRALQTIPQGTFICEYVGELISDAEAD 

VREDDSYLFDLDNKDGEVYCIDARYYGNISRFIN 

HLCDPNIIPVRVFMLHQDLRFPRIAFFSSRDIRTGE 

ELGFDYGDRFWDKSKYFTCQCGSEKCKHSAEAI 

ALEQSRLARLDPHPELLPELGSLPPVNT 


3373 


A 


587 


1584 


PDGRLIVSCSEDKTIKIWDTTNKQCVNNFSDSVG 

r Afsr VJJrJNrovj lL/JLAoAUoiJv^l VJvv WJJVKVIn1sJ_. 

LQHYQVHSGGVNCISFHPSGNYLITASSDGTLKIL 
DLLKGRLIYTLQGHTGPVFTVSFSKGGELFASGG 
AJDTQVLLWRTNFDELHCKGLTKRNLKRLHFDSP 
PHLLDIYPRTPHPHEEKVETVEDFFLHLLRLIQSL 
R* SICRSLLPLLWISFLLELPQQQKP WGLCQTRV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

t{\ fircf ominn 
lu nioi miiiuu 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 

9<*i/f rpci/f hp nf 

peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glydne, H— Histidine, 
I=Isoleucine, K= Lysine, L= Leu cine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 

UlltillUTrlly OIUJJ 1.1/UUIlj * — LHC IIUCICUUUC UClCUUIIj 

V=possible nucleotide insertion 










KRPVD1S*TLP*CHQNVCQQPRKRKQKT*VTSPV 

KVKA^SIPLAVTDALEHIMEQLNVLTQTVSILEQR 

LTLTEDKLKDCLENQQKLFSAVQQKS 


3374 


A 


398 


21 


WLYPMALSILDIKMSPSWYFHMAIGI1NWNTTAG 
LSGTLYPKVPQKYILFDSVILLLGMLRKntQVCQ 
NVYMKGCSPITLFKIVHYWPGAVAHAYNPSTLG 
GQVG/WQIT*GQEFETSLDYMVKPHLY 


3375 


A 


3 


1051 


VPTQQILAFPEQTNTKDWTVTPEHVLPESQSLLT 

FEEVAMYFSQEEWELLDPTQKALYNDVMQENY 

ETV1SLALFVLPKPKVISCLEQGEEPWVQVSPEFK 

DSAGKSPTGLKLKNDTENHQPVSLSDLEIQASAG 

VISKKAKVKVPQKTAGKENHFDMHRVGKWHQ 

DFPVKKRKKLSTWKQELLKLMDRHKKDCAREK 

PFKCQECGKTFRVSS\DL\IKHQRIHTEEKPYKCQ 

QCDKRFRWSSDLNKHLTTHQGIKPYKCSWGGKS 

FSQNTNLHTHQRTHTGEKPFTCHECGKKFSQNS . 

HLIKHRRTHTGEQPYTCSICRRNFSRRSSLLRHQK 

LHL*REACPVSHFWKTF 


3376 


A 


137 


2329 


SFESPAPLPSTCFPQERQDPGPCYVSGAMAGLGP 
GVGDSEGGPRPLFCRKGALRQKWHEVKSHKFT 
ARFFKQPTFCSHCTDFIWG1GKQGLQCQVCSFVV 
HRRCHEFVTFECPGAGKGPQTDDPRNKHKFRLH 
SYSSPTFCDHCGSLLYGLVHQGMKCSCCEMNVH 
RRCVRSVPSLCGVDHTERRGRLQLEIRAPTADEI 
HVTVGEARNLIPMDPNGLSDPYVKLKLIPDPRNL 
TKQKTRTVKATLNPVWNETFVFNLKPGDVERRL 
SVEVWDWDRTSRNDFMGAMSFGVSELLKAPVD 
GWYKLLNQEEGEYYNVPVADADNCSLLQKFEA 
CNYPLELYERVRMGPSSSPIPSPSPSPTDPKRCFFG 
ASPGRLfflSDFSFLMVLGKGSFGKVMLAERRGSD 
ELYAIK1LKKDVIVQDDDVDCTLVEKRVLALGG 
. RGPGGRPHFLTQLHSTFQTPDRLYFVMEYVTGG 
DLMYHIQQLGKFKEPHAAFYAAEIAIGLFFLHNQ 
GIIYRDLKLDNVMLDAEGHIKITDFGMCKENVFP 
GTTTRTFCGTPDYIAPEIIAYQPYGKSVDWWSFG 
VLLYEMLAGQPPFDGEDEEELFQAIMEQTVTYP 
KSLSREAVAICKGFLTKHPGEAPGASGP*WGNLT 
IRAHGFFPLGFDWERLERIAEIPASFSRPRPCGPQR 
RGIFDKFFTRAAPA\LTPPARLVLDSIDQADFQGF 
TYVNPDFVQPDARSPTSTVHVPVM 


3377 


A 


918 


738 


SSMLWGFSWRRSWILNCWLSSSQVGISAACKFS 
TLTHTHTHTHTHTRHAPFCGTCLYY 


3378 


A 


1126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSVVSTDQESAEEIPILIIEG 

FLLFNYKPLDTIWNRSYFLTIPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQD1TWEVV 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 

RRNTTNPS/CK*IRKLQGVI 


3379 


A 


1126 


456 


FSKLIMKTFIIGISGVTNSGKTTLAKNLQKHLPNC 

SVlSQDDFFKPESEffiTDKNGFLQYDVLEALNME 

KMMS AI SC WMES ARHS V V STDQES AEEIPILEDEG 

FLLFNYKPLDTIWNRSYFLTIPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEVV 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystcine, D=Aspartic Acid, 
E=Glutamic Add, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, Lf=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










RRNTTOPS/CK*IRKLQGVI 


.3380 


A 


1443 


794 


ARRGELAGGGRASGGRSGGDGGGGGGARAPEG 

V KArAAuyrKA 1 iSAjArrr rut I r r r orMooAlJcKKa 

LDPSEEPVDEVLQIPPSLLTCGGCQQNIGDRYFLK 

ADDQYWHEDCLSCDLCGCRLGEVGRRLYYKLGR 

KLCRRDYLRLFGQDGLCASCDKRIRAYEMTMRV 

KDKVYHLECFKCAACQKHFCVGDRYLLENSDIV 

\^IJ\^U1 IlW 1ISJ.1NOJ.V11 


3381 


A 


945 


474 


SLKLRKPPLPTDGVHFVFVESQLDFWGPQEMLT 
QQGMALQNYDNKLVKCIEELCQKQEELCWQIQ 
QEEDKKQRLQNEVRQLTEKLACVNEKLARVNE 
NLARKIASCSKFYQTIAETEATYLKILESF*\TLLS 
VRKREAGNLTKATAPDQKSSGGRDS 


3382 


A 


1 


1458 


GIRGKMADRGGVGEAAAVGASPASVPGLNPTLG 

WRERLRAGLAGTGASLWFVAGLGLLYALRIPLR 

LCENLAAVTVFLNSLTPKFYVALTGTSSLISGLIFI 

FEWWYFHKHGTSFIEQVSVSHLQPLMGGTESSIS 

EPGSPSRNRENETSRQ>fLSECKVWRNPLNLFRGA 

E YRRYTWVTGKEPLTY YDMNLS A QDHQTFFTC 

DTDFLRPSDTVMQKAWRERNPPARIKAAYQALE 

LN/E*LCHCICSTG*GRSNNYCRC*KVI*TGTQGR 

RNNL*AVTAVPAPKSSA*SSTEERYQCTGIY*LKI 

KSL\KSLLELQAYPDVQAVLAKYDDISLPKSAAIC 

YTAALLKTRTVSEKFSPETASTRGLSAAEINAVD 

AIHRAVEFNPHVPKYLLEMKSLILPPEHILKRGDS 

EAIAYAFFHLQHWKRIEGALNLLQCTWEGSKYS 

FPKVTLISLTIH 


3383 

- 


A 


282 


2443 


RGKGFKEFFLGVCQTFIPCLCAEGIQLQFFCSGSG 

SSPLLKDLESMKTGLFFLCLLGTAAAIPTNARLLS 

DHSKPTAETVAPDNTAIPSLRAEAEENEKETAVS 

TEDDSHHKAEKSSVLKSKEESHEQSAEQG\KSS\S 

QELGIEGFKRDSDGSL*VWNL\EYGTNLKGTLDI 

KEDMSEPQEKKLSENTDFLAPGVSSFTDSNQQES 

ITKREENQEQPRNYSHHQLNRSSKHSQGLRDQG 

NQEQDPNISNGEEEEEKEPGEVGTHNDNQERKTE 

\LPREHANSKQEEDNTQSDDILEESDQPTQVSKM 

QEDEFDQGNQEQEDNSNAEMEEENASNVNKHIQ 

ETEWQSQEGKTGLEAISNHKETEEKTVSEALLME 

PTDDGNTTPRNHGVDDDGDDDGDDGGTDGPRH 

SA\SDDYFHPKPGLFWEAERA\HSIAYSPSKLREQ 

REKVHENENIGTTEPGEHQEAKKAENSSNEEETS 

SEGNMRWHAVDSCMSFQCKRGHICKADQQGKT 

SLVSCQDPVT\CPPTKPLDQVCGTDNQTYASSCH 

FEVIQ\FPLRMRDW\LKNILMQLYEANSEHAGYL 
NEK\QRNKVKKIYL\DEKRLLAGDHPEDLLLRDFK 
KNYHMYVYPVHWQFSELDQHPMDRVLTHSELA 
PLRASLVPMEHCITRFFEECDPNKDKHITLKEWG 
HCFGIKEFDIDFNT T F 


3384 


A 


3166 


928 


PSRPHPTHAAMAGPEGFQYRALYPFRRERPEDLE 

LLPGDVLVVSRAALQALGVAEGGERCPQSVGW 

MPGLNERTRQRGDFPGTYVEFLGPVALARPGPR 

PRGPRPLPARPRDGAPEPGLTLPDLPEQFSPPDVA 

PPLLVKLVEAIERTGLDSESHYRPELPAPRTDWSL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-=Alanine C=Cysteine, D=Aspartic Acid, 
E^Glutamic Acid, F— Phenylalanine, G— Glycine, H = Histidinc, 
l=lsoleucine, K=Lysine, L=Lcucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










SDVDQWDTAALADGIKSFLLALPAPLVTPEASAE 

ARRALREAAGPVGPALEPPTLPLHRALTLRPLLQ 

HLGRVASRAPALGPAVRALGATFGPLLLPvAPPPP 

SSPPPGGAPDGSEPSPDFPALLVEKLLQEHLEEQE 

VAPPALPPKPPKAK\PASTVPGPNGGSPPSL\QDA 

EWYWGDUSREEVNEKLRDTPDGTFLVRDASSKI 

QGEYTLTLRKGGMNKLIKVFHRDGHYGFSEPLTF 

CSWDLINHYRHESLAQYNAKLDTRLLYPVSKY 

QQDQIVKEDSVEAVGAQLKVYHQQYQDKSREY 

DQLYEEYTRTSQELQMKRTAIEAFNETEKIFEEQG 

QTQEKCSKEYLERFRPvEGN/QTKEMQPJLLNSER 

LRSPJA\EIHESRT\KL\EQQLLVPRASDNKRD/IDK 

PH*TSLKPDLMQLRKIRDQYLVWLTQKGARQKK 

INEWLGKNETEDQYALMEDEDDLPHHEERTWY 

VGKINRTQAEEMLSGKRDGTFLIRESSQRGCYAC 

S WVDGDTKHC VrYRTATGFGFAEPYNLYGSLK 

ELVLHYQHASLVQHNDALTVTLAHPVRAPGPGP 

PPAAR 


3385 


A 


43 


2372 


TRDVNSWKELCFNHYNKETTNCYRTTRKWTNY 

KHFLGPFRELRSQGNQVILNLGKERCQLRETGLK 

LYLPGMDSARHfflSHSTSAGPIPSQKEEEMTESQ 

GTVTFKDVAIDFTQEEWKRLDPAQRKLYRNVML 

♦NYNNLITVGYPFTKPDVIFKLEQEEKPWVMEEE 

VLRRHWQGEIWGVDEHQKNQDRLLRQVEVKFQ 

KTLTEEKGNECQKKFANVFPLNSDFFPSRHNLYE 

YDLFGKCLEHNFDCHNNVKCLMRKEHCEYNEP 

VKSYGNSSSHFVITPFKCNHCGKGFNQTLDLIRH 

LRIHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKIHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KNFITHQKIHTRE/KPFKCNHCGKGFNQTLDLIRH 

LRJHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNL1AHEKIHSGEKPYECNECGKAFSQKQNF1T 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KNFITHQKIHTRENPLSVIIVEKASIRLWTSSDI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F^Phenylalanine, G=Glycine, H— Histidinc, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 


3386 


A 


201 


1032 


WDDYPQGALRRREAAEGLHFLGPPGRVRGQLR 

GITGPAWYCHSPSHSLLSAFCHLPTPSRCPAMAR 

PPVPGSWVPNWHES/RRGQGVPGLHSAQEPPAG 

VWAA*AASAAAA\LSIDTASYKIFVSGKSGVGKT 

ALVAKLAGLEVPVVHHETTGIQTTVVFWPAKLQ 

ASSRVVMFRFEFWDCGESALKKFDHMLLACME 

NTDAFLFLFSFTDRASFEDLPGQLARIAGEAPGV 

VRMVIGSKFDQYMHTDVPERDLTAFRQAWELPL 

LRVKSVPGRRLG 


3387 


A 


86 


96 


GSSPDPASL1TMKNQDKKNGAAKQSNPKSSPGQP 

EAGPEGAQERPSQAAPAVEAEGPGSSQAPRKPEG 

AQARTAQSGALRDVSEELSRQLEDILSTYCVDNN 

QGGPGEDGAQGEPAEPEDAEKSRTYVARNGEPE 

PTPWNGEKEPSKGDPNTEEIRQSDEVGDRDHRR 

PQEKKKAKGLGKEITLLMQTLNTLSTPEEKLAAL 

CKKYAELLEEHRNSQKQMKLLQKKQSQLVQEK 

DHLRGEHSKAVLARSKLESLCRELQRHNRSLKE 

EGVQRAREEEEKRKEVTSHFQVTLNDIQLQMEQ 

HNERNSKLRQENMELAERLKKLIEQYELREEHID 

KVFKHKDLQQQLVDAKLQQAQEMLKEAEERHQ 

REKDFLLKEAVESQRMCELMKQQETHLKQQLA 

LYTEKFEEFQNTLSKSSEVFTTFKQEMEKMTKKI 

KKLEKETTMYRSRWESSNKALLEMAEEKTVRD 

KELEGLQVKIQRLEKLCRALQT/GAQ*PVRGQRW 

GSHRTSAVRIFS 


3388 


A 


98 


3197 


ARPEVPAPPAWLSRRGAAKMGDKKDDKDSPKK 

NKGKERRDLDDLKKEVAMTEHKMSVEEVCRKY 

NTDCVQGLTHSKAQEILARDGPNALTPPPTTPEW 

VKFCRQLFGGFSILLWIGAILCFLAYGIQAGTEDD 

PSGDNL YLGI VL AA WIITGCF S YYQEAKS SKIME 

SFKNMVPQQALVIREGEKMQVNAEEVVVGDLV 

EDCGGDRVPADLRIISAHGCKVDNSSLTGESEPQT 

RSPDCTHEVNPLKTRNITFFSNNFVEGTARGVVVA 

TGDRTVMGRIATLASGLEVGKTPIAIEIEHFIQLIT 

GVAVFLGVSFFILSLILGYTWLEAVIFLIGnVANV 

PEGLLATVTVCLTLTAKRMARKNCLVKNLEAVE 

TLGSTSTICSDKTGTLTQNRMTVAHMWFDNQIH 

EADTTEDQSGTSFDKSSHTWVALF*H/LLGFCNR 

PVFKGGQDNIPVLKRDVAGDASESALLKCIELSS 

GSVKLMRERNKKVAEIPFNSTNKYQLSIHETEDP 

NDNRYLLVMKGAPERILDRCSmLQGKEQPLDE 

EMKEAFQNAYLELGGLGERVLGFCHYYLPEEQF 

PKGFAFDCDDVNFTTDNLCFVGLMSMIGPPRAA 

VPDAVGKCRSAGKVIMVTGDHPITAKAIAKGV 

GIIFEGNETVEDIAARLNIPVSQVNPRDAKACVIH 

GTDLKDFTSEQIDEILQNHTEIVFARTSPQQKLnV 

EGCQRQGAIVAVTGDGVNDSPALKKADIGVAM 

GIAGSDVSKQAADMILLDDNFASrVTGVEEGRLI 

FDNLKKSIAYTLTSNIPEITPFLLFIMANIPLPLGTI 

mcroLGTDMVPAISLAYEAAESDIMKRQPRNPR 

TDKLVNERLISMAYGQIGMIQALGGFFSYFVILA 

ENGFLPGNLVGIRLNWDDRTVNDLEDSYGQQW 

TYEQRKWEFTCHTAFFVSIVWQWADLIICKTR 

RNSVFQQGMKNKILIFGLFEETALAAFLSYCPGM 

DVALRMYPLKPSWWFCAFPYSFLIFVYDEIRKLI 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide y 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
K=Glutamic Acid, F=Phenylalanine, G^GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophari, Y=?Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LRRNPGGWVEKETYY 


3389 


A 


45 


5250 


VERLLGCRNSKRTWRMLISKNMPWRRLQGISFG 

MYSAEELKKLSVKSITNPRYLDSLGNPSANGLYD 

LALGPADSKEVCSTCVQDFSNCSGHLGHIELPLT 

VYNPLLFDKL YLLLRG SCLNCHMLTCPRA VIHLL 

LCQLRVLEVGALQAVYELERILNRFLEENPDPSA 

SEIREELEQYTTEIVQNNLLGSQGAHVKNVCESK 

SKLIALFWKAHMNAKRCPHCKTGRSVVRKEHNS 

KLTITFPAMVHRTAGQKDSEPLGIEEAQIGKRGY 

LTPTSAREHLSALWKNEGFFLNYLFSGMDDDGM 

ESRFNPSVFFLDFLVVPPSRYRPVSRLGDQMFTN 

GQTVNLQAVMKDVVLIRKLLALMAQEQKLPEE 

VATPTTDEEKD SLIAIDRSFL STLPGQSLIDKL YNI 

WIRLQSHVNIVFDSEMDKLMMDKYPGIRQILEK 

KEGLFRKHMMGKRVDYAARSVICPDMYINTNEI 

GIPMVFATKLTYPQPVTPWNVQELRQAVINGPN 

VHPGASMVINEDGSRTALSAVDMTQREAVAKQ 

LLTPATGAPKPQGTKIVCRHVKNGDILLLNRQPT 

LHRPSIQAHRARILPEEKVLRLHYANCKAYNADF 

DGDEMNAHFPQSELGRAEAYVLACTDQQYLVP 

KDGQPLAGLIQDHMVSGASMTTRGCFFTREHYM 

ELVYRGLTDKVGRVKLLSPSILKPFPLWTGKQVV 

STLLINIIPEDHIPLNLSGKAKITGKAWVKETPRSV 

PGFNPDSMCESQVIIREGELLCGVLDKAHYGSSA 

YGLVHCCYEIYGGETSGKVLTCLARLFTAYLQL 

YRGFTLGVEDILVKPKADVKRQRIIEESTHCGPQ 

AVRAALNLPEAASYDEVRGKWQDAHLGKDQRD 

FNMIDLKFKEEVNHYSNEINKACMPFGLHRQFPE 

NTLQLMVQSGAKGSTVNTMQISCLLGQIELEGRS 

TPLMASGKSLPCFEPYEFTPRAGGFVTGRFLTGIK 

PPEFFFHCMAGREGLVDTAVKTSRSGYLQRCIIK 

HLEGL WQ YDLT VRDSDG S WQFL YGEDGLDIP 

KTQFLQPKQFPFLASNYEVIMKSQHLHEVLSRAD 

PKKALHHFRAIKKWQSKHPNTLLRRGAFLSYSQ 

KIQEAVKALKLESENRNGR/RPWDS/G/RMLRMW 

YELDEESRRKYQKKAAACPDPSLSVWRPDFVFAS 

VSETFETKVDDYSQEWAAQTEKSYEKSELSLDR 

LRTLLQL\KWQRSLCEPGEAVGLLAAQSIGEPST 

QMTLNTFHFAGRGEMNVTLGIPRLREILMVASA 

NKTPMMSVPVLNTKKALKRVKSLKKQLTRVCL 

GEVLQKIDVQESFCMEEKQNKFQVYQLRFQFLP 

HAYYQQEKCLRPEDILRFMETRFFKLLMESIKKK 

NNKASAFRNVNTRRATQRDLDNAGELGRSRGE 

QEGDEEEEGHrVDAEAEEGDADASDAKRKEKQE 

EEVDYESEEEEEREGEENDDEDMQEERNPHREG 

ARKTQEQDEEVGL/GH*GGPVPSRPPDAAPETHP 

QPGAPGA\EAMERRVQAVREIHPFIDDYQYDTEE 

SLWCQVTVBCLPLMKINFDMSSLVVSLAHGAVr/ 

ATKGITRCLLNETTNNKNEKELVLNTEGINLPELF 

KYAEVLDLRRLYSNDIHAIANTYGIEAALRVIEK 

EIKDVFAVYGIAVDPRHLSLVADYMCFEGVYKP 

LNRFGIRSNSSPLQQMTFETSFQFLKQATMLGSH 

DELRSPSACLVVGKVVRGGTGLFELKQPLR 


3390 


A 


2 


2080 


ILPPLEGPPAQASPSSTMLGEGSQPDWPGGSRYD 
LDEiDAYWLELINSELKEMERPELDELTLERVLE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
{^Glutamic Acid, F^Phcnylalanine, G^^lycine, H—Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
TVTnreonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ELETLCHQNMARAIETQEGLGIEYDEDWCDVC 

RSPEGEDGNEMVFCDKCNVCVHQACYGILKVPT 

GSWLCRTCALGVQPKCLLCPKRGGALKPTRSGT 

KWVHVSCALWIPEVSIGCPEKMEPITKISHIPASR 

WALSCSLCKECTGTCIQCSMPSCWTAFHVTCAF 

DHGLEMRTDLADNDEVKFKSFCQEHSDGGPRNE 

PTSEPTEPSQAGEDLEKVTLRKQRLQQLEEDFYE 

LVEPAEVAERLDLAEALVDFIYQYWKLKRKANA 

NQPLLTPKTDEVDNLAQQEQDVLYRRLKLFTHL 

RQDLERVRNLCYMVTRRERTKHAICKLQEQIFH 

LQMKLIEQDLCRAGLSTSFPIDGTFFNSWLAQSV 

QITAENMAMSEWPLNNGHREDPAPGLLSEELLQ 

DEETLLSFMRDPSLRPGDPARKARGRTRLPAKK 

KPPPPPPQDGPGSRTTPDKAPKKTWGQDAGSGK 

GGQGPPTRKPPRRTSSHLPSSPAAGDCPILATPES 

PPPLAPETPDEAASVAADSDVQVP\GPAASPKPLG 

RLRPPPREPR*T\RRLPGC/ARPDAGDGDHLSAVA 

ERPKV\SLHFDTETDG\YFS\DGEMSN S\DV\EAED 

GGVQRGPREAGAKEWVRMGVLAS 


3391 


A 


1555 


327 


NSFLHFLHLKVRTMFLFPSFPVLLLSVVTASCSKT 

KACADTQKTCSMITCGIPVTNGTPGRDGRDRPK 

GEKGEPGLGQVSVAS*ISTSGRCSSKSVLEPATRG 

LKHRLGEAPLSSGPMLHSEQPL*NAIASKTKLFV 

DSLGSHISTQELGVCGCPFRGVSCLVGELALVQA 

LH*VAGESFFFGSDHWLIGCAGGEQEWSIELLGK 

KKRVTATGSSSLCLATGQGLRGLQGPPGKMGPP 

GNTGTSGIPGPRGQKGDRGDNSVAEAKLANLER 

KL*SLRSELDHTKKL*PFSLGK\MSGKKLFVTNGE 

RMPFSKVKALCAGLQATVAAPKNAEENKAIQDV 

AKDTAFLGITDEATEGQFMYLTGGRLTYSNWKK 

DEPNDHGSGEDCVILLNNGLWNGISCTSSFIAICE 

FPA 


3392 


A 


218 


1773 


GGSRRNQRRSIPVLGYFLKQKKMTKAQESLTLE 

DVAVDFTWEEWQFLSPAQKDLYRDVMLENYSN 

LVSVGYQAGKPDALTKLEQGEPLWTLEDEIHSP 

AHPEIEKADDHLQQPLQNQKILKRTGQRYEHGR 

TLKSYLGLTNQSRRYNRKEPAEFNGDGAFLHDN 

HEQMPTEIEFPESRKPISTKSQFLKHQQTHNIEKA 

HECTDCGKAFLKKSQLTEHKRIHTGKKPHVCSL 

CGKAFYKKYRLTEHERAHRGEKPHGCSLCGKAF 

YKRYRLTEHERAHKGEKPYGCSEGGKAFPRKSE 

LTEHQRIHTGIKPHQCSECGRAFSRKSLLVVHQR 

THTGEKPHTCSECGKGFIQKGNLNIHQRTHTGEK 

PYGCIDCGKAFSQKSCLVAHQRYHTGKTPFVCPE 

CGQPCSQKSGLIRHQKIHSGEKJPYKCSDCGKAFL 

TKTMLIVHHRTHTGERPYGCDECEKAYFYMSCL 

VKHKRIHSREKRGD/CSEGGKSFHSKSQLKS* *TC 

AGEKPC*YGNCGNGGRAV 


3393 


A 


46 


1464 


ARSLSGAPSGSSRQDGTSLLRTGAGYSSSQSEETL 

SLPPGPSHLVGDKSQGGRSCQGQITSAASGKTSK 

SEPNHVIFKK1SRDKSVT\IYLGNRDY\IDHV\SQV 

QPVDGWLVDPDLVKGKKVYVTLTCAFRYGQE 

DIDVIGLTFRRDLYFSRVQVYPPVGAASTPTKLQ 

ESLLKKLGSNTYPFLLTFPDYLPCSVMLQPAPQD 

SGKSCGVDFEVKAFATDSTDAEEDKIPKKSSVRL 
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SEQID 
NO: 


Method 


Predicted 

hpoinnino 

l/bgl lllllllg 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 

E^fillltflmif Arift K^sPhpnvlnlnninp f?=r?lvi*inp H=W ietiflinp 

I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion 










LIRKVQHAPLEMGPQPRAEAAWQFFMF\DKPLH 

LAVSLNKRDLFPMGSPIPVPVSVP\NNTEKPVKKI 

KA\SVEQVANVVLYS\SDY\YVKPVAMEEAQEKV 

PPNSTWTKA\LTLL\PWLVNNRERRGIALDGKIKH 

EDTNLASSTIIKEGEDRKRSWEILVSYPDQR*SSTV 

SGFLGRASPSQ*SRPT*RSQFRL\MHPQP\EDPA\K 

ESYQDANLVF\EEFARP*ILKDAGEA*\EGKRDQE 


3394 


A 


211 


1591 


RPPTMAADQRPKADTLALRQRLISSSCRLFFPEDP 

VKIVRAQGQYMYDEQGAEYTOCISNVAHVGHCH 

PLVVQAAHEQNQVLNTNSRYLHDNIVDYAQRLS 

ETLPEQLCVFYFLNSGSEANDLALRLARHYTGH 

QDVWLDHAYHGHLSSLIDISPYKFRNLDGQKE 

WVHVAPLPDTYRGPYREDHP\THVEDGLEKAFS* 

KRVVQGRNRQICRRQIAAFFAESLPSVGGQIIPPA 

GYFSQVAEHIRKAGGVFVADEIQVGFGRVGKHF 

WAFQLQGKDFVPDIVTMGKSIGNGHPVACVAAT 

QPVARAFEATGVEYFNTFGGSPVSCAVGLAVLN 

VLEKEQLQDHATSVGSFLMQLLGQQKIKHPIVG 

DVRGVGLFIGVDLDCDEATRTPATEEAAYLVSRL 

KENYVLLSTDGPGRNILKFKPPMCFSLDNARQV 

VAKLDAILTDMEEKVRSCETLRLQP 


3395 


A 


1 


1424 


FRDGFSLRCGCNAELPGRGGDDAADRAIQRFLR 

TGAAVRYKVMKNWGVIGGIAAALAAG1YVIWG 

PITERKKRRKGLVPGLVNLGNTCFMNSLLQGLSA 

CPAFIRWLEEFTSQYSRDQKEPPSHQYLSLTLLHL 

LKALSCQEVTDDEVLHASCLLDVLRMYRWQISS 

FEEQDAHELFHVrrSSLEDERDRQPRVTHLFDVH 

SLE\HSQK*LPKQITCRTRGSPHPTSNHWKSQHPF 

HGRLTSNMVCKHCEHQSPVRFDTFDSLSLSIPAA 

TWGHPLTLDHCLHHFISSESVRDWCDNCTKIEA 

KGTLNGEKVEHQRTTFVKQLKLGKLPQCLCIHL 

QRLSWSSHGTPLKRHEHVQFNEFLMMDIYKYHL 

LGHKPSQHNPKLNKNPGPTLELQDGPGAPTPGL 

NQPGAPKTQIFMNGACSPSLLPTLSAPMPFPLPV 

VPDYSSSTYLFRLMGSCRPPWETWHSGTLCSFTD 

GPHL 


3396 


A 


109 


107 


TQEAGLBFFSPPFSLSLSLSLPLSLFLLSHPHSRTPP 

NRTPRRTREPQRPAVMYSPLCLTQDEFHPFIEALL 

PHVRAFAYTWFNLQARKRKYFKKHEKRMSKEE 

ERA VKDELLSEKPEVKQKWA SRLL AKLRKDIRP 

EYREDFVLTVTGKKPPCCVLSNPDQKGKMRRID 

CLRQADKVWRLDLVMVILFKGIPLESTDGERLV 

KSPQCSNPGLCVQPHHIGVSVKELDLYLAYFVH 

AADSSQSESPSQAK*R*H*GPARKWDIWGFQ\DS 

FVT\SGVF\SVT*A*LRVSQTP1\AAG\TGPNFSLSD 

LESSSYYSMSPGAMRRSLPSTSSTSSTKRLKSVED 

EMDSPGEEPFYTGQGRSPGSGSQSSGWHEVEPG 

MPSPTTLKKSEKSGFSSPSPSQTSSLG\TAFTQHHR 

PVITGTQSKFHIATPSIL\HFPRHSPFFQQPGPYFSH 

PAIRYHPQETLKEFVQLVCPDAGQQAGQPNGSS 

QGKVHNPFLPTPMLPPPPPPPMARPVPLPVPDTK 

PPTTSTEGGAASPTSPTTRS/PGRTRPQQPFL/SYG 

PP*PSNALIGGGGGGAGERAGERADLEM 


3397 


A 


1 


2002 


TGTLTEDGLDVMGVVPLKGQAFLPLVPEPRRLP 
VGPLLRALATCHALSRLQDTPVGDPMDLKMVES 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysinc, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TGWVLEEEPAADSAFGTQVLAVMRPPLWEPQLQ 

AMEEPPVPVSVLHRFPFSSALQRMSWVAWPGA 

TQPEAYVKGSPELVAGLCNPETVPTDFAQMLQS 

YTAAGYRVVALASKPLPSVPSLEAAQQLTRDTV 

EGDLSLLGLLVMRNLLKPQTTPVIQALRRTRIPvA 

VMVTGDNLQTA VTVARGCGMVAPQEHLUVHA 

THPERGQPASLEFLPMESPTAVNGVKDPDQAAS 

YTVEPDPRSRHLALSGPTFGIIVKHFPKLLPKVLV 

QGTVFARMAPEQKTELVCELQKLQYCVGMCGD 

GANDCGALKAADVGISLSQAEASWSPFTSSMA 

SIECVPMVIREGRCSLDTSFSVFKYMALYSLTQFI 

SVLILYTINTNLGDLQFLAIDLVITTTVAVLMSRT 

GPALVLGRVRPPGALLSVPVLSSLLLQMVLVTG 

VQLGGYFLTLAQPWFVPLNRTVAAPDNLPNYEN 

TVVFSLSSFQYLILAAAVSKGAPFR\RPLTNNVPF 

LLASAL*SSVLWLVLSPGLLHGPLALRNITDTGF 

KLLLVGLVTLNFVGGLHAGERARPVPPRLPAPPP 

AQAG\SKKRFKQLERELAEQPWPPLPAGPLR 


3398 


A 


758 


1368 


FPFRMLTGYLYLMWRRKAFWSGTQRHPLPGGL " 

KRRRRPGRGPWPAPGGQGVGPSAL*KAGSPPAN 

RPGQGE/PGLISPKPVTEVLPDVQGAPVPVPPLPT 

rrbLFrlLvJNQPP/1 vQHYLLSFSWKPSQGPE*RA* 

PSPLPPAAMRPDG*PGPASQGPDQPG\PCPPASLP 

TSPPGKGFQKTETRKHPPPRQQHKPKCTANRPLA 

SFL 


3399 


A 


906 


1091 


HHHHHHHHHHHHHLVAFGKVQ*LQNSPSSSSSS 
SSGCFWQARFSSYRTLHHHHHHHHHHHHH 


3400 


A 


1838 


325 


PFLSVHRSPHGPSKLCDDPQASLVPEPVPGGCQE 

PEEMSWPPSGE1ASPPELPSSPPPGLPEVAPDATST 

GLPDTPAAPETSTNYPVECTEGSAGPQSLPLPILE 

PVKNPCSVKDQTPLQLSVEDTTSPNTKPCPPTPTT 

PETSPPPPPPPPSSTPCSAHLTPSSLFPSSLESSSEQ 

KFYNFVILHARADEHIALRVSGRSWEALGVPDG 

ATFCEDFQVPGRGELSCLQDAIDHSAFIILLL'RSN 

\FDCR\LSLHQVNQAMMSNLT\RQGSQDCVIP\FLP 

\LESSPARLSSDTASLLSGLVRLDEHSQIFARKVA 

NTFKPHrU^QARKAMWRKEQDTRALREQSQHLD 

GERMQAAALNAAYSAYLQSYLSYQAQMEQLQV 

AFGSHMSFGTGAPYGARMPFGGQVPLGAPPPFP 

TWPGCPQPPPLHAWQAGTPPPPSPQPAAFPQSLP 

FPAVPKPFPTASTAPPSEPKGWQP\LIIHHAQMVT 

SWG*NKH\MWNQRGSQAPEDKTQEAE 


3401 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI " 

KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DVVFEESIQPPSISAPAIADQRNF1FASSKNEKPQG 

NYSVIPPSSRDLASQKGNISETIVIDDEEDIETNGG 

AEKKSSCFffiWGLPGTKNKTNDLDFSTSSLSRSK 

VNAGMGNSGlTTELTLKYnTNVTTLETGISSVNA 

GQDVNIIITYKTSL*NTNLGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTG VXNLLTL VE* MWQETYFRME 

NLQLI1/CPEDASTKKANVILPVESSKSFQEFYSTS 

CLSPCENNWNLKKGVFNKSRCTICSKLAEVWIFI 

PKLLFRLTVIILTFKCYYVLFHLHNARVLDV 


3402 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEI" 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 

Ej=Glutfln]iC Acid FesPhpnvlnlnninp f?=f?lv<*inp IfeHictiriinp 

Msoleucine, K=Lysine, L*=Lcucine, M=Methioninc, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DVVFIESIQPPS1SAPAIADQRNFIFASSKNEKPQG 

NYSVIPPSSRDLASQKGNISET1VIDDEEDIETNGG 

AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 

VNAGMGNSGITTELTLKYnTNVTTLETGISSVNA 

GQDVNinTYKTSL*NTNLGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

NLQLII/CPEDASTKKANVILPVESSKSFQEFYSTS 

CLSPCENNWNLKKGVFNKSRCTICSKLAEVWIFI 

PKLLFRLTVIILTFKCYYVLFHLHNARVLDV 


3403 


A 


609 


2765 


SRHCTPAERQNETHRAPDFAMSAVLGHQPPFFPA 

LTLPPNGAAALSLPGALAKPIMDQLVGAAETGIP 

FS SLGPQ AHLRPLKTMEPEEE VEDDPK VHLEAKE 

LWDQFHKRGTEMVITKSGRRMFPPFKVRCSGLD 

KKAKYILLMDI1AADDCRYKFHNSRWMVAGKA 

DPEMPKRMYIHPDSPATGEQWMSKVVTFHKLKL 

TNNISDKHGFTILNSMHKYQPRFHTVRANDILKLP 

YSTFRTYLFPETEFIAVTAYQNDKITQLKIDNNPF 

AKGFRDTGNGRREKRKQLTLQSMRVFDERHKK 

ENGTSDESSSEQAAFNCFA\QASSPAA\PL*RTSNL 

KDRSPSRG*RATPEAEEQRGSTAPRPATRAKISP 

HPRRRSPAVTRAAPAVKAHLFAAERPRDSGRLD 

KASPDSRHSPATISSSTRGLGAEERRSPVREG\QA 

PAKVEEARALPGKEAFAPLTVQTDAAAAHLAQG 

PLPGLGFAPGLAGQQFFNGHPLFLHPSQFAMGG 

AFSSMAAAGMGPLLATVSGASTGVSGLDSTAM 

ASAAAAQGLSGASAATLPFHLQQHVLASQGLA 

MSPFGSLFPYPYTYMAAAAAA/SSAAASASVHRT 

P\FNLNTMRPRLRYSPYSIPVPVPDGSSLLTTALPS 

MAAAAGPLDGKAAALAASPASWAVDSGSELNS 

RSS\TLSSSSMSLSPKLCAEKEAATSELQSIQRLVS 

GLEAKPDRSRSASP 


3404 


A 


1082 


1308 


LKKFLEVPQSYSLLLSSPFLQ\WRA*RPQNAIG*Q 
FIIKTLVFFGIMRSAGDVLSTQVSCALRIMRTAGC 
SHSSP 


3405 


A 


1553 


559 


PRPPTQRLSRFAPPCRTAEFPFRRRAWTRPAPPR 

ACTVVGRSSPVTGLAVGAAVAMLTVAARSRPFA 

PVLSATSRGVAGALT\P*MQATVPATPEQPVLDL 

KRPFLSRESLSGQAVRRPLVASVGLNVPASVCYS 

HTDKVPDFSEYRRLEVLDSTKSSRESSEARKGFS 

YLVTGVTTVGVAYAAKNAVTQFVSSMSASADV 

LALAKIEIKLSDIPEGKNMAFKWRGKPLFVRHRT 

QKEIEQEAAVELSQLRDPQHDLDRVKKPEWVILI 

GVCTHLGCVPIANAGDFGGYYCPCHGSHYDASG 

RIRLGPAPLNLEVPTYEFTSDDMVrVG 


3406 


A 


83 


2671 


CLYPDFCRSVTCAMPCFTHRSCREDPGTSESREM 

DPVAFKDVAVNFTQEEWALLDISQKNLYREVML 

ETFWNLTSIGKKWKDQNIEYEYQNPRRNFRSVT 

EEKVNEIKEDSHCGETFTPVPDDRLNFQKKKASP 

EWSCDSFVCEVGLGNSSSNMNIRGDTGHKACE 

CQEYGPKPWKSQQPKKAFRYHPSLRTQERDHTG 

KKPYACKECGKNIIYHSS1QRHMVVHSGDGPYK 

CKFCGKAFHWLSLYLfflERTHTGEKPYECKQCG 

KSFSYSATHRIHERTfflGEKPYECQECGKAFHSPR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










SCHRHERSHMGEKAYQCKECGKAFMCPRYVRR 

HERTHSRKKLYECKQCGKALSSLTSFQTHIRMHS 

GERPYECKTCGKGFYSAKSFQRHEKTHSGEKPY 

KCKQCGKAFTRSGSFRYHERTHTGEKPYECKQC 

GKAFRSAPNLQSHGRTHTGEKPYECKECGKAFIF 

VNNLQSHERTQTHIRIHSGERRYKCKICGKGFYC 

PKSFQRHEKTHTGEKLYEC/TATFSSSFSSSSSF*Y 

HERTHTGEKPYKCEQCGKAFRAVSIL*MHGRTH 

PEEKPYECEQ*RKAFRSAPHL*IRGRTHNGEKPY 

ACKKCGKPFGSAQNLRIHERTQTHIMHSVERPYK 

CKICGRGFYSAKSFQTHEKSYTGEKPYECKQCG 

KAFVSFTSFRYHERTHTGENPYECKQFGKAFRSV 

KNLRFHKRTHTGEKPCEYMKRLTLEGNTMNAS 

NVAKLSLLPVLFNIMKEFTLGRNPISVSNVRKPLF 

LPLLFMMKGLTWERNPMSVCHVGKPSFLLVPFN 

IMKGLTLERSPMNISNVGKPSDQPRTFKCMEGLT 

LEKNPMNVSSMGKRSDLTRFFEYR 


3407 


A 


1426 


3 


PAAPSGASPGRVCGVETARPLGVQRRQSADEGP 

PGVAGLRHEPPTVWLGSVAHRGTWVCAHRWFG 

PAVTRAAQAATMVKLLVAKILCMVGVFFFMLL 

GSLLPVKIIETDFEKAHRSKKILSLCNTFGGGVFL 

ATC\LTALLARC*GKSSRRSWSLGHISTDYPL\AE 

TILLLGFFMTVFLEQLILTFAQENAVLHRPGDLQR 

RIGRGQRLGV*EPLHGGRAGPRAVRGAPRPRPQP 

ERAGPLAVPSPVRLLSLAFALSAHSVFEGLALGLQ 

EEGEKVVSLFVGVAVHETLVPVALGISMAGSAM 

PLRDAAKLAVTVSPMIPLGIGLGLGIEKAQGVPG 

SVASVLLQGPGGRHLSLFITFPGKSWPRSWRKKS 

DRLLKVLF\LWGYTVLAGMGLPQVVSGLArVPA 

AGSPPGAPGRTQAASPGRASPKSEHCGPGPPPVH 

KGPPGTRLCPRSYTLSLRALLLFKILLSLKSLYQK 

KK 


3408 • 


A 


106 


4514 


EARDRLAQSRAKEKELNSVASELSARQEESEHSH 

KHLIELRREFBtKNVPEEIREMVAPVLKSFQAEVV 

ALSKRS QEAE A AFLS V YKQLIEAP AL WELKLKSR 

PALGDSRVQQGQHDPKTDNQNTQQKAGFKEGW 

LAEASEREAFGPGFBCDPVPVFEAARSLDDRLQPP 

SFDPSGQPRRDLHTSWKRNPELLSPKALKATQAE 

LLELRRKYDEEAASKADEVGLIMTNLEKANQRA 

EAAQREVESLREQLASVNSSIRLACCSPQGPSGD 

KVNFTLCSGPRLEAALASKDREILRLLKDVQHLQ 

SSLQELEEASANQIADLERQLTAKSEAIEKLEEKL 

QAQSDYEEIKTELSILKAMKLASSTCSLPQGMAK 

PEDSLLIAKEAFFPTQKFLLEKPSLLASPEEDPSED 

DSKDSLGTEQSYPSPQQLPPPPGPEDPLSPSPGQP 

LLGPSLGPDGTRTFSLSPFPSLASGERLMMPPAAF ■ 

KGEAGGLLVFPPAFYGAKPPTAPATPAPGPEPLG 

GPEPADGGGGGAAGPGAEEEQLDTAEIAFQVKE 

QLLKHNIGQRWGHYVLGLSQGSVSEILARPKP\ 

WRKLHG**GKEPFIKMKQFLSDEQNVLALRTIQV 

RQRGSITPRIRTPETGSDDAIKSrLEQAKKEIESQK 

GGEPKTSVAPLSIANGTTPASTSEDAIKSILEQAR 

REMQAQQQALLEMEVAPRGRSVPPSPPERPSLAT 

ASQNGAPALVKQEEGSGGPAQAPLPVLSPAAFV 

QSIIRKVKSEIGDAGYFDHHWASDRGLLSRPYAS 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding . 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










VSPSLSSSSSSGYSGQPNGRAWPRGDEAPVPPED 

EAAAGAEDEPPRTGELKAEGATAEAGARLPYYP 

AYVPRTLKPTVPPLTPEQYELYMYREVDTLELTR 

QVKEKLAKNGICQRIFGEKVLGLSQGSVSDMLSR 

PKPWSKLTQKGREPFIRMQLWLSDQLGQAVGQQ 

PGASQASPTEPRSSPSPPPSPTEPEKSSQEPLSLSLE 

SSKENQQPEGRSSSSLSGKMYSGSQAPGGIQEIV 

AMSPELDTYSITKRVKEVLTDNNLGQRLFGESIL 

GLTQGSVSDLLSRPKPWHKLSLKGREPFVRMQL 

WLNDPHN VEKLRDMKKLEKKA YLKRRY GLI ST 

GSDSESPATRSECPSPCLQPQDLSLLQIKKPRVVL 

APEEKEALRKAYQLEPYPSQQTIELLSFQLNLKT 

NTVINWFHNYRSRMRREMLVEGTQDEPDLDPSG 

GPGILPPGHSHPDPTPQSPDSETEDQKPTVKELEL 

QEGPEENSTPLTTQDKAQVRIKQEQMEEDAEEE 

AGSQPQDSGELDKGQGPPKEEHPDPPGNDGLPK 

VAPGPLLPGGSTPDCPSLHPQQESEAGERLHPDP 

LSFKSASESSRCSLEVSLNSPSAASSPGLMMSVSP 

VPSSSAPISPSPPGAPPAKVPSASPTADMAGALUP 

SAKVNPNLQRRHEKMANLNNIIYRLERAANREE 

ALEWEF 


3409 


A 


162 


1710 


GPLSPGPYQCRPSLPAQLYPQSLMAAATLRTPTQ 

GTVTFEDVAVHFSWEEWGLLDEAQRCLYRDVM 

LENLALLTSLDVHHQKQHLGEKHFISNVGRALF 

VKTCTFHVSGEPSTCREVGKDFLAKLGFLHQQA 

AHTGEQSNSKSDGGAISHRGKTHYNWGEHTKAF 

SGKHTLVQQQRTLTTERCYICSECGKSFSKSYSL 

NDHWRLHTGEKPYECRECGKSFRQSSSLIQHRR 

GHTAVRPHECDECGKLFSNKSNLIKHRRVHTGE 

RPYECSECGKSFNQRSALLQHRGVHTGEKPYEC 

TECGKSFSHNSSLIKHQRIHSG*\RPYECTECGKSF 

SQNSSLIEHHRVHTGERPYKCSECGKSFRQRSAL 

LQHRGVPTGERPYECSECGKFFPYSSSLGKHQRV 

HTGSRPYECSECGKSFTQNSGLIKHRRVHTGEKP 

YECTE*KKSFSHNSSLIKHQRIHSR*KPYE\CKCG 

N\R*HPGESP * VHSECQ/KSFS *RPYLIECHTVHKG 

KTLLICRDVQLI 


3410 


A 

- 


167 


789 

- 


LCMKGISGGVRVAALAARAEREELPVPAMEPQP 

TAWGSPHPEAVLQLEVAPESSGPCTDTAKDQQS 

DKLPDLMPPA\EPLGSALELRASLEIDVAE\RGCE 

HGPSQQLPRCP*SWAWSEPWCQRPGCAV*APLP 

Y*REASFrV r QSHSPAASGPFHSAGAGAVYLQAGG 

V/GEQEKEAVRKGSGSSSCSQRGP\PPPGMEVCPL 

LGFWAICP 


3411 


A 


1040 


887 


ASLSKPAGISTMPWALILLFLLTHSAVSWQAGL 

TQPPSVSKDLR\QTATLTCTGNSNNVGHQGVIWL 

QQHQGHPPKLLSYRNNNRPSGISERLSAYKSGNA 

ASLTIYGLQTEHEAD**CRPRRKLPKTARLFFFFL 

EDNEEYLLRVY 


3412 


A 


164 


83 


RRGIPGSASLSLTMCVRSCFQSPRLQWVWRTAFL 

KHTQRRHQGSHRWTHLGGSTYRAVIFDMGGVLI 

PSPGRVAAEWEVQNRIPSGTILKALMEGGENGP 

WMRFMRAEITAEGFLREFGRLCSEMLKTSVPVD 

SFFSLLTSERVAKQFPVMTEAITQIRAKGLQTAVL 

SNNFYLPNQKSFLPLDRKQFDVIVESCMEGICKP 
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SEQID 
NO: 


Method 


Predicted 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 

F".s=f^liitamir Arid R=Phpnvlnlanin<* CZ~CZ\\trinp HcsT-IictiHinp 

I=Isoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X°Unknown, *=Stop codon, /""possible nucleotide deletion, 
^possible nucleotide insertion 










DPRIYKLCLEQLGLQPSESIFLDDLGTNLKEAARL 

GIHTIKVNDPETAVKELEALLGFTLRVGVPNTRP 

VKKTMEIPKDSLQKYLKDLLGIQTTGPLELLQFD 

HGQSNPTYYIRLANRDLVLRKKPPGTLLPSAHAI 

EREFRIMKALANAGVPVPNVLDLCEDSSVIGTPF 

YVMEYCPGLIYKDPSLPGLEPSHRRAIYTAMNTV 

LCKIHSVDLQAVGLEDYGKQGSTTWV/YSSRRA 

RGALLFLDWELSYPWGDPFADVGYSCLAHYLPS 

SFPVLRGINDCDLTQLGIPAAEEYFRMYCLQMGL 

PPTENWNFYMAFSFFRVAAILQGVYKRSLTGQA 

SSTYAEQTGKLTEFVSNLAWDFAVKEGFRVFKE 

MPFTNPLTRSYHTWARPQSQWCPTGSRSYSSVPE 

ASPAHTSRGGLVISPESLSPPVRELYHRLKHFME 

QRVYPAEPELQSHQASAARWSPSPLIEDLKVKQP 

W* GGRS GRTS WRLLALGCHT 


3413 


A 


105 


1573 


PESRHQCFSDRSSHFLTMEMEQEKMTMNKELSP 

DAAAYCCSACHGDETWSYNHPIRGRAKSRSLSA 

SPALGSTKEFRRTRSLHGPCPVTTFGPKACVLQN 

PQTMHIQDPASQRLTWNKSPKSVLVIKKMRDAS 

LLQPFKELCTHLMEENMIVYVEKKVLEDPAIASD 

ESFGAVKKKFCTFREDYDDISNQIDFnCLGGDGT 

LLYASSLFQGSVPPVMAFHLGSLGFLTPFSFENFQ 

SQVTQVIEGNAAVVL/RGSRLKVRVVKELRGKK 

TAVHNGLGEKGSQAAGLDMDVGKQAMQYQVL 

NEVVIDRGPSSYLSNVDVYLDGHLITTVQGD/G* 

GPQHLSWGP*AFLGRE*RLRLSLSGVrVSTPTGST 

AYAAAAGASMIHPNVPAIMITPICPHSLSFRPrVV 

PAGVELKIMLSPEARNTAWVSFDGRKRQEIRHG 

DSISITTSCYPLPSICVRDPVSDWFESLAQCLHWN 

VRKKQAHFEEEEEEEEEG 


3414 


A 


20 


2602 


VIVNKNVNWINYIYYNQQQRAFHELKEKLMSAL 

ALGLPDLTKPFTFYESEREKMAVGVLTQTVGPW 

PRPVAYLSKQLDGVSKGWPPCLRALAATALLAQ 

EADKLTLGQNLNKAPHAVVTLMNTKGHHWLT 

NARLTKYQSLPCENPHITIEVCNTLNPTTLLPVSE 

SPGEHNCVEVLDSVYSSRPDLRDQPWASSVDWE 

LYMDGSSFINSQGERCAGYAVVTLDAVIKAKLW 

LQGTSAQKAELIALTRAVELSEGQESLEELLGRY 

FYVSHLPAFAKAVAQLCITCRQHNARQSPTVSPH 

IQAYGAAPFEDLQVDFTEMPKCGGNKYLLVLTC 

TYSGWVEAYPTRTEKAYEVTRVLLRDLIPRFGLP 

LRIGSHNGPVFVADLDCVE1NVDTGVIWATWIKN 

EKDPVQLQKGKSGPSCTKGQCNPLELVITNPLDP 

RWKKGERVTLGENGAGLNPRVNILVRGEVYKCS 

LEPVFQTFYDELNVPITEFPGKTRNLFLQLAEHV 

AQSLTVTSCYVCGGTVIADQWPWEARELVPTDP 

VPDEFPAQKNHPDNFWVLKASnRQYYIARVEKD 

FTLPVGRLHGG/RSNHTEKNPFSKFPKLQTV*AHP 

ESHRDWTAPTGLYW1CGHRAYTKLP\ASSCVIGTI 

KPSFFLLSIKTGELLGFPVYASR\KSIAIRN*NNDK 

WPERDQYYGPAT*AQDGSWGYRIPryMINRlIRL 

QAVLKDTATGRALTILAQQETQMRNAryQNRLA 

LDYLLAAEGEVCRKFNLTNCCLHIDNQGQVVED 

rVRDMTKVAHVPVQVWHGFDPGAMFRKWFPAL 

GGFKTLHRVirVIGTYLLLPRLLPVLLQMIKSFIAT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










LVYQNASAQVYYINHY. 


3415 


A 


455 


108 


NMSWRGRSTYRPRPRRSLQPPELIGAMLEPTDEE 
PKEEKPPTKSRNPTPDQKREDDSG/SAA*DFKWP 
EPGKPIFQGAMVRPKTGG/CGCEGGY*CQGEDS\P 
KAEHFKMPEAGEGKSQV 


3416 


A 


1 


874 


FFFFQPJNFIEHSGSVSLLALACDLGWCEDWSCC 

LVQGGGDLVDWQTNHGEDEAGGDTDSVDEAR 

CKESQQEAQENLREDLCLESFAKDKILQIIEGSER 

EHEETRTKQAALDGEPLGGGQLTAVHLHPSKEQ 

QGQEGGERQRGARTHHWRGWEKGRRVRLRPPS 

GKLRADQPVRKLGGPTPS/TELPGLQPHAPTPHT 

A/PATPTYSPAPDTPNPPVRWKCPLPVEPRTRQLC 

RERTRKACPPKPRPPLGLPGDPTGPVTHHAPPVS 

PTGASGQERRAEPGAVSYAHASATK 


3417 


A 


243 


847 


CLKYMYTYIFCPNCVSYKMKTDHFSLRYLHSSC 

AEDNKSSVDSSGQAAHPSKGKFFPHGTHWGTQC 

RGHISVLGWQCSCPSTGCRVGLGLAMCQTHAYI 

HTHTHTHTHTPTDYGAHHTDPLQRWGLGPR\KS 

EAGPLPQLSRDQSHPGPLSPGASPRSAGLPGWHP 

AHQEPRARGRCARDGLSLQTRLTNKYDIQCCQE 

MRK 


3418 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 

AAKITELINKLNFLDEAEKDLATVNSNPFDDPDA 

AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 

FKEVQTPQYLNPFDEPEAFVTIBCDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKNYRGVKITNFTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNVVQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHS SKI VQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEIPEGFVV 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPWFSKDSTVRKTQLQSFSQYI 

ENRPEMKRQRSIQEDTKKGNEEKAAITETQRKPS 

EDEVLNKGFKDS\SQYVVGELAALENEQKQEDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 
KMAKKEEKCVLQ 


3419 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 
AAKITELINKLNFLDEAEKDLATVNSNPFDDPDA 
AELNPFGDPDSEEPITETA SPRKTEDSFYNNS YNP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid,F=PhenyIalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
^possible nucleotide insertion 










FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKNYRGVKITNFTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDkLTVMTYLYQIRAHFSGQ 

ELNWQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEIPEGFW 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYT 

ENRPEMKRQRSIQEDTKKGNEEKAAITETQRKPS 

EDEVLNKGFKDS\SQYWGELAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLADED WQKTEAQKRREQLLLDEL V AL VN 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 

1CN1AKKEEKCVLQ 


3420 


A 


612 


1058 


ENLGPNYSHRLLHHPTFYKKIHKXHHEWTAPIG 
VISLYAHPIEHAVSNMLPVIVGPLVMGSHLSSITM 
WFSLALIITTISHCGYHLPFLPSPEFHDYHHLKFN 
QCYG VLG VLDHLHGTDTMFKQTBCAYERHVLLL 
GFTPLSESIPDSPK 


3421 ' 


A 


23 


2005 


LLTPCDGRIPGRPSVGAESGSDFQQRRRRRRDPE 

EPEKTELSERELAVAVAVSQENDEENEERWVGP 

LPVEATLAKKRKVLEFERVYLDNLPSASMYERS 

YMHRDVITHVVCTKTDFIITASHDGHVKFWKKDB 

EGEEFVKHFRSHLGVIES1AVSSEGALFCSVGDDK 

AMKVFDVVNFDMINMLKLGYFPGQCEWIYCPG 

DAISSVAASEKSTGKIFIYDGRGDNQPLHIFDKLH 

TSPLTQIRLNPVYKAVVSSDKSGMIEYWTGPPHE 

YKFPKNVNWEYKTDTDLYEFAKCKAYPTSVCFS 

PDGKKIATIGSDRKVRIFRFVTGKLMRVFDESLS 

MFTELQQMRQQLPDMEFGRRMAVERELEKVDA 

VRLINIVFDETGHFVLYGTMLGIKVINVETNRCV 

RILGKQENIRWQLALFQGIAKKHRAATTIEMKA 

SENPVLQNIQADPTIVCTSFKKNRFYMFTKREPE 

DTKSADSDRDVFNEKPSKEEVMAATQAEGPKRV 

SDSAIIHTSMGDIHTKLFPVECPKTVENFCVHSRN 

GEFEDEFHSTLRHDRPYTLSMANAGSNTNGSQFF 
ITVVPTPWLDNKHTVFGRVTXGMEWQRISNWK 
VNPKTDKPYEDVSIINITVK 


3422 


A 


2486 


433 


FVLVCAPLTWAGARHRRMAASKKPPRVRVNHQ 
DFQLRNLRIIEPNEVTHSGDTGVETDGRMPPKVT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E^Glutamic Arid PsPh^nvlnlnnini* CZ=CHvrinp H;=I-Iierir1ini» 

*" VMUM11IIIV null) i X 1' L I J T llll'l 1 1 1 i 1 L-j U^UIIUIKj tJL iXISUUIIlt, 

I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










SELLRQLRQAMRNSEYVTEPIQAYIIPSGDAHQSE 

YIAPCDCRRAFVSGFDGSAGTA1ITEEHAAMWTD 

GRYFLQAAKQMDSNWTLMKMGLKDTPTQEDW 

LVSVLPEGSRVGVDPLIIPTDYWKKMAKVLRSA 

GHHLIPVKENLVDKIWTDRPERPCKPLLTLGLDY 

TGISWKDKVADLRLKMAERNVMWFVVTALDEI 

AWLFNLRGSDVEHNPVFFSYAIIGLETIMLFIDGD 

RIDAPSVKEHLLLDLGLEAEYRIQVHPYKSILSEL 

KALCADLSPREKVWVSDKASYAVSETIPKDHRC 

CMPYTPICIAKA\VKNSA\ESEGMRRAHIKDAVAL 

CELFNWLEKEVPKGGVTEISAADKAEEFRRQQA 

DFVDLSFPTISSTGPNGAIIHYAPVPETNRTLSLDE 

VYLIDSGAQYKDGTTDVTRTMHFGTPTAYEKEC 

FTYVLKGHIAVSAAVFPTGTKGHLLDSFARSAL 

WDSGLDYLHGTGHGVGSFLNVHEGPCGISYKTF 

SDEPLEAGMVTDEPGYYEDGAFGIRIENWLVV 

PVKTKYNFNNRGSLTFEPLTLVPIQTKMIDVDSL 

TDKECDWLNNYHLTCRDVIGKELQKQGRQEAL 

EWLIRETQPISKQH 


3423 


A 


5515 


934 


fkmpenpatdklqvlqvldrlkmklqekgdts 

qneklsmfyetlksplfnqiltlqqsikqlkgql 

nhipsdcsanfdfsrkgllvftdgsitngnvhrps 

nnstvsglfpwtpklgnedfnsviqqmaqgrqie 

yidffirpstgglgfsvvalrsqnlgkvdifvkdv 

qpgsvadrdqrlkendqilainhtpldqnishqq 

aiallqqttgslrlivarepvhtksstssslndtt 

lpetvcwghveevelindgsglgfgivggktsgv 

wrtivpggladrdgrlqtgdhilkiggtnvqg 

mtseqvaqvlrncgnsvrmlvardpagdisvtp 

papaalpvalptvaskgpGsdsslfetynvelvr 

kdgqslgirtvgyvgtshtgeasgiyvksiipgsa 

AYHNGfflQVNDKIVAVDGVNIQGFANHDVVEVL 

RNAGQVVHLTLVRRKTSSSTSPLEPPSDRGTWE . 

PLKPPALFLTGAVETETNVDGEDEEIKER1DTLKN 

DNIQALEKLEKVPDSPENELKSRWENLLGPDYEV 

MVATLDTQIADDAELQKYSKLLPIHTLRLGVEV 

DSFDGHHYISSIVSGGPVDTLGLLQPEDELLEVN 

GMQLYGKSRREAVSFLKEVPPPFTLVCCRRLFDD 

EASVDEPRRTETSLPETEVDHNMDVNTEEDDDG 

ELALWSPEVKTVELVKDCKGLGFSILDYQDPLDP 

TRSVIVIRSLVADGVAERSGGLLPGDRLVSVNEY 

CLDNTSLAEAVEILKAVPPGLVHLGICKPLVEDN 

EEESCYILHSSSNEDKTEFSGTIHDINSSLILEAPK 

GFRDEPYFKEELVDEPFLDLGKSFHSQQKEIEQS 

KEAWEMHEFLTPRLQEMDEEREMLVDEEYELY 

QDPSPSMELYPLSHIQEATPVPSVNELHFGTQWL 

HDNEPSESQEARTGRTVYSQEAQPYGYCPENVM 

KENFVMESLPSVPSTEGNSQQGRFDDLENLNSLA 

KTSLDLGMIPNDVQGPSLLIDLPVVAQRREQEDL 

PLYQHQATRVISKASAYTGMLSSRYATDTCELPE 

REEGEGEETPNFSHWGPPRIVEIFREPNVSLGISrV 

GGQTVIKRLKNGEELKGIFIKQVLEDSPAGKTNA 

LKTGDKILEVSGVDLQNASHSEAVEAIKNAGNP 

WFIVQSLSSTPRVIPNVUNKANKITGNQNQDTQ 

EKKEKRQGTAPPPMKLPPPYKALTDDSDENEEE 
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SEQID 
NO: 


Method 


Predicted 

hp fvi n ft i n <r 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 

F^faliitnniir Arirt P=Phpnvlnlflninp t^={Z\vrint* TT— TfiefirttnA 
Mti viuidiuiL nuU| x i iitiij'iiiidiiiiic, vj \jriyvmc, Jul nisiiuiuc, 

I=Isoleucine, K=Lysine, L^=Leucine, M=Metiiionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon^possible nucleotide deletion, 
V=possible nucleotide insertion 










DAFTDQKIRQRYADLPGELHIIELEKDKNGLGLS 

LAGNKDRSRMSEFVVGINPEGPAAADGRMHIGD 

ELLEINNQILYGRSHQNVASAIIKTAPSKVKLVFIR 

NEDAVNQMAVTPFPVPSSSPSSDEDQSGTEPISSEE 

\DGSLEWGKQLPESESFKLAVSQMKQQKYPTKV 

SFSSQEIPLAPASSYHSTDADFTGYGGFQAPLSVD 

PATCPrVPGQEMIIEISKRRSGLGLSIVGGKDTPLV 

NGVDLRNSSHEEAITALRQTPQKVRLVVYRDEA 

HYRDEENLEEFPVDLQKKAGRGLGLSIVGKR 


3424 


A 


2223 


1162 


HASERVVQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCiDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKP\GTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESnTMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

C\SDCLHET\DIHKGDrIQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3425 


A 


2223 


1162 


HASERVVQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQBCIADELG 

NRTAKQVASRVQKYFIKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKPVGTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGffiPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

C\SDCLHET\DIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3426 


A 


2 


1553 


LFVWHDDPRWGTPRYWLGALYRNQQSSPTAPP 

GLLPLEYFPAAPHCSHSRQWRCSQTHRIHHHPQ 

MLGPCRQEICGITMAAGTLYTYPENWRAFRALI 

AAQYSGAQVRVLSAPPHFHFGQTNRTPEFLRKFP 

AGKVPAFEGDDGFCVFESNAIAYYVSNEELRGST 

PEAAAQVVQWVSFADSDIVPPASTWVFPTLGIM 

HHNKQATENAKEE VRRILGLLDAYLKTRTFL VG 

ERVTLADITWCTLLWLYKQVLEPSFRQAFPNTN 

RWFLTCnSQPQFRA\VFGEVKLCEKMAQF\DAKK 

FAETQPKKDTPRKEKGSREEKQKPQAERKEEKK 

AAAPAPEEEMDECEQALAAEPKAKDPFAHLPKS 

TFVLDEFKRKYSNEDTLSVALPYFWEHFDKDGW 

SLWYSEYRFPEELTQTFMSCNLITGMFQRLDKLR 

KNAFASVILFGTNNSSSISGVWVFRGQELAFPLSP 

DWQVDYES YTWRKLDPGSEETQTLVREYFS WE 

GAFQHVGKAFNQGKIFK 


3427 


A 


755 


52 


TAARRRQKGTAARRRQKGTAARRRQKGTAARR 

RQKGTAARRRQKGTAARRRQKGTAARRRQKGT 

AARRRQKGTAARRRQKGTAARRRQKGTAARRR 

QKGLSNLDAAEWLPPKKG\GEKKKGPFLAINEV 

VTVREYPINILKRIHGVGFKKRAPRALKEIRKFAM 

KEMGTPDVRIDTRLNKAVWAKGIRNVPYRIRVR 

LSRKR10EDEDSPNKLYTLVTYVPVTTFKNLQTV 

NVDEN 
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SEQID 
NO: 


Method 


Predicted 

h<*oinninu 

UCgllllilllg 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-=Alanine C=Cysteine, D=Aspartic Acid, 

K— Ivllltn mil* A r* i rl ITsPhit-nvlatininf* f* — 1 ' 1 1 '■■ ■ n o U : — -_T-I i c t i H ! n n 

*- j vnuuauiii. /\i.iu, r—x ijciijiajuiiiuc. vj oiyuuc, n s ciiaiiuiiiCj 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3428 


A 


4 


1939 


LPLSLSFSEMPLPLLPMDLKGEPGPPGKPGPWGP 

PGPPGFPGKPGHGKPGLHGQPGPAGPPGFSRMG 

KAGPPGLPGNVGPPGQPGLRGEPGIRGDQGLRGP 

PGPPGLPGPSGITIPGKPGAQGVPGPPGFQGEPGP 

QGEPGPPGDRGLKGDNGVGQPGLPGAPGQGGAP 

GPPGLPGPAGLGKPGLDGLPGAPGDKGESGPPG 

VPGPRGEPGAVGPKGPPGVDGVGVPGAAGLPGP 

QGPSGAKGEPGTRGPPGLIGPTGYGMPGLPGPKG 

DRGPAGVPGLLGDRGEPGEDGEPGEQGPQGLGG 

PPGLPGSAGLPGRRGPPGPKGEAGPGGPPGVPGI 

RGDQGPSGLAGKPGVPGERGLPGAHGPPGPTGP 

KGEPGFTGRPGGPGVAGALGQKGDLGLPGQPGL 

RGPSGIPGLQGPAGPIGPQGLPGLKGEPGLPGPPG 

EGRAGEPGTAGP\RGPPGVPGSPGITGPPGVLPGPP 

GAPGAFDETGIAGLHLPNGGVEGAVLGKGGKPQ 

FGLGELSAHATP AFTA VLTSPLP AS GMPVKFDRT 

LYNGHSGYNPATGIFTCPVGGVYYFAYHVHVKG 

TNV WV AL YKNN VP ATYTYDE YKKG YLDQ A SG 

GAVLQLRPNDQVWVQMPSDQANGLYSTEY1HSS 

FSGFLLCPT 


3429 


A. 


212 


1075 


EGLTGPCERVPFLLGRGPPHGATRAGHRRAVRW 

AGPESLPPLPRSLIMDSPRAGTHQGPLDAETEVG 

ADRCTSTAYQEQRPQVEQVGKQAPLSPGLPAMG 

GPGPGPCEDPAGAGGAGAGGSEPLVTVTVQCAF 

TVALRARRGADLSSLRALLGQALPHQ\AQLGQLS 

YLAPGEDGHWVPIPEEESLQRAWQDAAACPRGL 

QLQCRGAGGRPVLYQVVAQHSYSAQGPEDLGF 

RQGDTVDVLCEVDQAWLEGHCDGRIGIFPKCFV 

VPAGPRMSGAPGRLPRSQQGDQP 


3430 


A 


799 


1989 


INKYINIRKKIKLLSPLPPLWSHLALLQASATKWV 

LTPAAFAGKLLSVFRQPLSSLWRSLVPLFCWLRA 

TFWLLATKRRKQQLVLRGPDETKEEEEDPPLPTT 

PTSVNYHFTRQCNYKCGFCFHTAKTSFVLPLEEA 

KRGLLLLK\EAG\LEKINFSGG\EPFLQDRGEYLGK 

LVRFCKVELRLPSVSI\VSNGSLIRERWFQNYG\E 

YLDILAISCDSFDEEVNCP\IGRGN\GKKNHVENL 

QKL\RRWCRDYRVPFKINSVINPF\NVEEDMTEQI 

KALNPVRWKVFQCLLIEGENCGEDAXLREAERFV 

IGDEEFERFLERHKEVSCLWESNQKMKDSYLIL 

DEYMRFLNCRKGRKDPSKSILDVGVEEAIKFSGF 

DEKMFLKRGGKYIWSKADLKLDW 


3431 


A 


5468 


2146 


ACGFLPGRCHFSTFKQCQEWLSRLSRATARPAKP 

EDLFAFAYHAWCLGLTEEDQHTHLCQPGEHIRC 

RQE AELARMGFDLQN VWRV SHINSNYKLCPS YP 

QKLLVPVWITDKELENVASFRSWKRIPVVVYRH 

LRNGAAIARCSQPEISWWGWRNADDEYLVTSIA 

KACALDPGTRATGGSLSTGNNDTSEACDADFDS 

SLTACSGVESTAAPQKLLILDARSYTAAVANRAK 

GGGCECEEYYPNCEVVFMGMAN1HAIRNSFQYL 

RAVCSQMPDPSNWLSALESTKWLQHLSVMLKA 

AVLVANTVDREGRPVLVHCSDGWDRTPQIVALA 

KILLDPYYRTLEGFQVLVESDWLDFGHKFGDRC 

GHQENVEDQNEQCPVFLQWLDSVHQLLKQFPCL 

FEFNEAFLVKLVQHTYSCLYGTFLANNPC\EREK 

RMYK/RGTCSVWALLRAGNKNFHNFLYTPSSD 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glntamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, JU=Leurine, M=Mcthionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 










MVLHPVCHVRALHLWTAVYLPASSPCTLGEEN 

MDLYLSPVAQSQEFSGRSLDRLPKTRSMDDLLS 

ACDTSSPLTRTSSDPNLNNHCQEVRVGLEPWHS 

NPEGSETSFVDSGVGGPQQTVGEVGLPPPLPSSQ 

KDYLSNKPFKSHKSCSPSYKLLNTAVPREMKSNT 

SDPEIKVLEETKGPAPDPSAQDELGRTLDGIGEPP 

EHCPETEAVSALSKVISNKCDGVCNFPESSQNSPT 

GTPQQAQPDSMLGVPSKCVLDHSLSTVCNPPSA 

ACQTPLDPSTDrALNQDPSGSVASISHQEQLSSVP 

DLTHGEEDIGKRGNNRNGQLLENPRFGKMPLEL 

VRKPISQSQISEFSFLGSNWDSFQGMVTSFPSGEA 

TPRRLLSYGCCSKRPNSKQMRATGPCFGGQWAQ 

REGVKSPVCSSHSNGHCTGPGGKNQMWLSSHPK 

QVSSTKPVPLNCPSPVPPLYLDDDGLPFPTDVIQH 

RLRQIEAGYKQEVEQLRRQVRELQMRLDIRHCC 

APPAEPPMDYEDDFTCLKESDGSDTEDFGSDHSE 

DCLSEA S WEP VDKKETE VTR WVPDHMASHC YN 

CDCEFWLAKRRHHCRNCGNVFCAGCCHLKLPIP 

DQQLYDPVLVCNSCYEfflQVSRARELMSQQLKK 

PIATASS 


3432 


A 


36 


1873 


MTFFSSVADFIGLDPRIAAWLIDPSDATPSFEDLV 

EKYCEKSITVKVNSTYGNSSRNIVNQNVRENLKT 

LYRLTMDLCSKLKDYGLWQLFRTLELPLfflLAV 

MESHAIQVNKEEMEKTSALLGARLKELEQEAHF 

VAGERFLITSNNQLREILFGKLrCLHLLSQRNSLPR 

TGLQKYPSTVSEALNALRDLHPLPKIILEYRQVH 

KIKSTFVDGLLACMKKGSISSTWNQTGTVTGRLS 

AKHPNIQGISKHPIQITTPKNFKGKEDKILTISPRA 

MFVSSKGHTFLAADFSQIELRILTHLSGDPELLKL 

FQESERDDVFSTLTSQWKDVPVEQVTHADREQT 

KKWYAWYGAGKERLAACLGVPIQEAAQFLES 

FLQKYKKDCDFARAAIAQCHQTGCVVSIMGRRR 

PLPRIHAHDQQLRAQAERQAVNFWQGSAADLC 

KLAMIHVFTA V AA SHTLTARL V AQIHDELLFE VE 

DPQIPECAALVRRTMESLEQVPLKVSLSAGRSWG 

HLVPLQEAW\ALRQAHVALSLPATAWLPLGPLP 

APSPHPCIFRLHFVCSPRQQWEERTGFQQSIVWPS 

PRSPALYAPGRINPLGLGWPAIPWSKCLCKALKK 

K 


3433 


A 


1481 


476 


IPPKERAPGIRASCLAITAGARPTSYGRVGCEGDV 

RLSPVSPLLAPPDPRLASRWEGRSRMKGKKGIVA 

ASGSETEDEDSMDIPLDLSSSAGSGKRRRRGNLP 

KESVQELRDWLYEHRYNAYPSEQEKALLSQQTH 

LSTLQVCNWFINARRRLLPDMLRKDGKDPNQFTI 

SRRGAKISETSSVESVMGIKNFMPALEETPFHSFIA 

AGPNPTLG\RPLSAKP/SQSPGSVLARPSVICHTTV 

TAJERLSLSLSCQSVGCGQNT\DIQQIAT\RNLRDS 

SLMYPEDTCKSGPSTNTQSGLFNTPPPTPPDLNQ 

DFSGFQLLVDVALKRAAEMELQAKLTA 




A 

A 


i Tin 
1 12XJ 


1243 


NOrVl J r(jr(abKlK.WAGG5>AAEGSPRLSPSPGAAQ 

VPALLRGEPRGGAAAGSFWKPLHQHSCGLRPPP/ 

PPD/RLSRLPGKTLSACDRENGARRPLLLGSTSFIP 

IGRRTYASAAEPVGSKAVLVTGCDSGFGFSLAKH 

LHSKGFLVFAGCLMKDKGHDGVKELDSLNSDRL 

RTVQLNVCSSEEVEKV/VGDCPLEPEGP\EKGMW 
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SEQID 

NO:' 


Method 


Predicted 

tipp inninfr 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 

E^fillltfl mir Arid E^Ptipnvfalanini* (ZssfZlveinp H~H icfiriinp 

l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Tbreonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










GLVNNAGISTFGEVEFTSLETYKQVAEVNLWGT 

VRMTKSFLPLDIRAKGRVVMSSMLGRMANPAR 

SPYCITKFGVEAFSDCLRYEMYPLGVKVSVVEPG 

NF1AATSLYSPESIQAIAKKMWEELPEVVRKDYG 

KKYFDEKIAKMETYCSSGSTDTSPV1DAVTHALT 

ATTPYTRYHPMDYYWWLRMQIMTHLPGAISDM 

IYIR 


3435 


A 


842 


3595 


ENQQQMLVAKEQRLHFLKQQERRQQQSISENEK 

LQKLKERVEAQENKLKKIRAMRGQVDYSKIMN 

GNLSAEffiRFSAMFQEKKQEVQTAILRVDQLSQQ 

LEDLKKGKLNGFQSYNGKLTGPAAVELKRLYQE 

LQIRNQLNQEQNSKLQQQKELLNKRNMEVAMM 

DKRISELRERLYGKKIQACEKVFLNRVNGTSSPQ 

SPLSTSGRVAAVGPY1QVPSAGSFPVLGDPIKPQS 

LSIASNAAHGRSKSANDGNWPTLKQNSSSSVKP 

VQVAGADWKDPSVEGSVKQGTVSSQPVPFSALG 

PTEKPGIEIGKVPPPIPGVGKQLPPSYGTYPSPTPL 

GPGSTSSLERRKEGSLPRPSAGLPSRQRPTLLPAT 

GSTPQPGSSQQIQQRISVPPSPTYPPAGPPAFPAGD 

SKPELPLTVAIRPFLADKGSRPQSPRKGPQTVNSS 

SIYSMYLQQATPPKNYQPAAHSALNKSVKAVYG 

KPVLPSGSTSPSPLPFLHGSLSTGTPQPQPPSESTE 

KEPEQDGPAAPADGSTVESLPRPLSPTKLTPIVHS 

PLRYQSDADLEALRRKLANAPRPLKKRSSITEPE 

GPGGPN1QKLLYQRFNTLAGGMEGTPFYQPSPSQ 

DFMVTLADVDNGNTNANGNLEELPPAQPTAPLP 

AEPAPSSDANDNELPSPEPEELICPQTTHQTAEPA 

EDNNNNVATVPTTEQIPSPVAEAPSPGEEQVPPA 

PLPPASHPPATSTNKRTNLKKPNSERTGHGLRVR 

FNPLALLLDASLEGEFDLVQPJIYEVEDPSKPNDE 

GITPLHNAVCAGHHHIVKFLLDFGVNVNAADSD 

GWTPLHCAASCNSVHLCKQLVESGAAIFASTISD 

IETAADKCEEMEEGYIQCSQFLYGVQEKLGVMN 

KGVAYALWDYEAQNSDELSFHEGDALTILRRKD 

E 


3436 


A 


3 


2604 


GSTHASEKMKTGRSALVVTDTGDMSVLNSPRHQ 

SCMHVDMDCFFVSVGIRNRPDLKGKPVAVTSN 

RGTGRAPLRPGANPQLEWQYYQNKI1KGKADIP 

DSSLWENPDSAQANGIDSVLSRAEIASCSYEARQ 

LGKNGMFFGHAKQLCPNLQAVPYDFHAYKEVA 

QTLYETLAS\YTHNIEAVSCDEALVDITEILAETK 

LTPDEFANAVRMEIKDQTKCAASVGIGSNILLAR 

MATRKAKPDGQYHLKPEEVDDFIRGQLVTNLPG 

VGHSMESKLASLGIKTCGDLQYMTMAKLQKEF 

GPKTGQMLYRFCRGLDDRPVRTEKERKSVSAEI 

NYGIRFTQPKEAEAFLLSLSEEIQRRLEATGMKG 

KRLTLK1MVRKPGAPVETAKFGGHGICDNIARTV 

TLDQATDNAKIIGKAMLNMFHTMKLNISDMRGV 

GIHVNQLVPXNLNPSTCPSRPSVQSSHFPSGSYSV 

RDVFQVQKAKKSTEEEHKEVFRAAVDLEISSASR 

TCTFLPPFPAHLPTSPDTNKAESSGKWNGLHTPV 

SVQSRLNLSffiVPSPSQLDQSVLEALPPDLREQVE 

QVCAVQQAESHGDKKKEPVNGCNTGILPQPVGT 

VLLQIPEPQESNSDAGINLIALPAFSQVDPEVFAA , 

LPAELQRELKAAYDQRQRQGENSTHQQSASASV 



334 



WO 01/57190 



PCT/USO 1/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutnmic Acid, F=Phenylalnnine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine. S=Serine, 
T=Threonine, V=Valinc, W=Tryptopban, Y=Tyrosine, . 
XMJnknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PKNPLLHLKAAVKEKKRNKKKKTIGSPKRJQSPL 
NNKLLNSPAKTLPGACGSPQKLIDGFLKHEGPPA 
EKPLEELSASTSGVPGLSSLQSDPAGCVRPPAPNL 
AGAVEFNDVKTLLREWITTISDPMEEDILQVVKY 
CTDLIEEKDLEKLDLVIKYMKRLMQQSVESVWN 
MAFDFILDNVQWLQQTYGSTLKVT 


3437 


A 


32 


4038 


SLLRLLKAQWGSSGAASEPVVLGEEGCGFPSTNE 

YPDLEEERATYPQEEDRFLTPGRAQLLWSPWSPL 

DQEEACASRQLHSLASFSTVTARKNPLHNPWGM 

ELAASENTDSPSPRPLRPGVTLPPGALTMNTKDT 

TEVAENSHHLKIFLPBLKLLECLPRCPLLPPERLRW 

NTNEEIASYLITFEKHDEWLSCAPKTRPQNGSIIL 

YNRKKVKYRKDGYLWKKRKDGKTTREDHMKL 

KVQGMECLYGCYVHSSIVPTFHRRCYWLLQNPD 

IVLVHYLNVPALEDCGKGCSPIFCSISSDRREWLK 

WSREELLGQLBCPMFHGIKWSCGNGTEEFSVEHL 

VQQILDTHPTKPAPRTHACLCSGGLGSGSLTHKC 

SSTKHRnSPKVEPRALTLTSDPHPHPPEPPPLIAPLP 

PELPKAHTSPSSSSSSSSSGFAEPLEIRPSPPTSRGG 

SSRGGTAILLLTGLEQRAGGLTPTRHLAPQADPR 

PSMSLAVWGTEPSAPPAPPSPAFDPDRFLNSPQR 

GQTYGGGQGVSPDFPEAEAAHTPCSALEPAAAL 

EPQAAARGPPPQSVAGGRRGNCFFIQDDDSGEEL 

KGHGAAPPIPSPPPSPPPSPAPLEPSSRVGRGEALF 

GGPVGASELEPFSLSSFPDLMGELISDEAPSIPAPT 

PQLSPALSTITDFSPEWSYPEGGVKVLITGPWTEA 

AEHYSCVFDHIAVPASLVQPGVLRCYCPAHEVG 

LVSLQVAGREGPLSASVLFEYRARRFLSLPSTQL 

DWLSLDDNQFRMSILERLEQMEKRMAEIAAAGQ 

VPCQGPDAPPVQDEGQGPGFEARVVVLVESMIP 

RSTWKGPERLAHGSPFRGMSLLHLAAAQGYARL 

IETLSQWRSVETGSLDLEQEVDPLNVDHFSCTPL 

MWACALGHLEAAVLLFRWNRQALSIPDSLGRLP 

LSVAHSRGHVRLARCLEELQRQEPSVEPPFALSP 

PSSSPDTGLSSVSSPSELSDGTFSVTSAYSSAPDGS 

PPPAPLPASEMTMEDMAPGQLS SG VPEAPLLLM 

DYEATNSKGPLSSLPALPPASDDGAAPEDADSPQ 

AVDVTPVDMISLAKQIIEATPERIKREDFVGLPEA 

GASMRERTGAVGLSETMSWLASYLNENVDHFPS 

STPPSEL\PFER\GRLGLSLTAPSWAEFLSCIPPVGK 

IGKLIFALLTL\SD\QEQRELYEAARVIQTAFRKYK 

GRRLKEQQEVAAAVIQRCYRKYKQLTWLALKFA 

LYKKMTQAAILIQSKFRSYYEQKRFQQSRRAAV 

LIQQHYRSYRRRPGPPHRTSATLPARNKGSFLTK 

KQDQAARKIMRFLRRCRHRMRELKQNQELEGLP 

QPGLAT 


3438 


A 


469 


2602 


FGRLLWGTAFKSWKMKAPIPHLILLYATFTQSLK 

VVTKRGSADGCTDWSIDIKKYQVLVGEPVPJKC 

ALFYGYIRTNYSLAQSAGLSLMWYKSSGPGDFE 

EPIAFDGSRMSKEEDSrwFRPTLLQDSGLYACVIR 

NSTYCMKVSISLTVGENDTGLCYNSKMKYFEKA 

ELSKSKEISCRDffiDFLLPTREPEILWYKECRTKT 

WRPSIVFKRDTLLIREVREDDIGNYTCELKYGGF 

VVRRTTELTVTAPLTDKPPKLLYPMESKLTIQET 

QLGDSANLTCRAFFGYSGDVSPLIYWMKGEKF1E 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine, G == Glycine, H— Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










DLDENRVWESDIVKILKEHLGEQEVSISLIVDSVEE 

GDLGNYSCYVENGNGRRHASVLLHKRELMYTV 

ELAGGLGAILLLLVCLVTIYKCYKIEIMLFYRNHF 

GAEELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEILPDMLEKHYGYKLFIPDRDLIPTGTYI 

EDVARCVDQSKRLIIVMTPNYWRRGWSIFELET 

RLRNMLVTGEIKVILIECSELRGIMNYQEVEALK 

HTKLLTVIKWHGPKCNKLNSKFWKRLQYEMPF 

KRJEPITHEQALDVSEQGPFGELQTVSAISMAAAT 

STALATAHPDLRSTFHNTYHSQMRQKHYYRSYE 

YDVPPTGTLPLTSIGNQHTYCNIPMTLINGQRPQT 

KSSREQNPDEAHTNSAELPLLPRETSISSVIW 


3439 


A 


251 


2037 


GPGNSSILIGGGHLFLIRSCLNLLLLNSKENTEHT 

MAKKVAVIGAGVSGLSSIKCCVDEDLEPTCFERS 

DDIGGLWKFTERGSSLSVMIWPLALSLLRHGGFC 

YSDFPFHEDYPNFMNHEKFWDYLQEFAEHFDLL 

KYIQFKTTVCGITKRPDFSETGQWDWTETEGKQ 

NRAVFDAVMVCTGHFLNPHLPLEAFPGIHKFKG 

QILHSQEYKIPEGFQGKRVLVIGLGNTGGDIAVEL 

SRTAAQVLLSTRTGTWVLGRSSDWGYPYNMMV 

TRRCCSFIAQVLPSRFLNWIQERKLNKRFNHEDY 

GLSITKGKKABCFIVNDELPNCILCGAITMKTSVIE 

FTETSAVFEDGTVEENIDWIFTTGYTFSFPFFEEP 

LKSLCTKKIFLYKQVFPLNLERATLAIIGLIGLKGS 

ELSGTELQARWVTRVFKGLCKRPASQKLMMEAT 

EKEQLIKRGVFKDTSKDKFDYIAYMDDIAACIGT 

KPSIPLLFLKDPRLAWEVFFGPCTPYQYR\LMGPG 

KWDGARNAILTQWDRTLKPLKTRIVPDSSKAWP 

SM\SHYLKAWGAPVLLASLLLICK\SSLFLKLVRD 

KLQDRMSPYLVSLWRG 


3440 


A 


1 


3533 


IMPCGSSRLLRGCWTHPNEPVSDLSYFDCIESVM 

ENSKVLGESMAGISQNAKTGDLPAFGECVGIASK 

ALCGLTEAAAQAAYLVGEFDPNSQAGHQGLVDP 

IQFARANQAIQMACQNLVDPGSSPSQVLSAATIV 

AKHTSALCNACRIASSKTANPVAKRHFVQSAKE 

VANSTANLVKTIKALDGDFSEDNRNKCRIATAPL 

IEAVENLTAFASNPEFVSIPAQISSEGSQAQEPILV 

SAKPMLESSSYLIRTARSLAINPKDPPTWSVLAG 

HSHTVSDSIKSLITSIRDKAPGQRECDYSIDGINRC 

IRDIEQASLAAVSQSLATRDDISVEALQEQLTSW 

QEIGHLDDPIATAARGEAAQLGHKGTQLASYFEP 

LILAAVGVASKILDHQQQMTVLDQTKTLAESAL 

QMLYAAKEGGGNPKAQHTHDAITEAAQLMKEA 

VDDIMVTLNEAASEVGLVGGMVDAIAEAMSKL 

DEGTPPEPKGTFVDYQTTWKYSKAIAVTAQEM 

MTKSVTNPEELGGLASQMTSDYGHLAFQGQMA 

AATAEPEEIGFQIRTRVQDLGHGCIFLVQKAG\AL 

QVCPTDSYTKRELEECARAVTEKVSLVLSALQAG 

NKGTQACITAATAVSGIIADLDTTIMFATAGTLN 

AENSETFADHRENILKTAKALVEDTKLLVSGAAS 

TPDKLAQAAQSSAATITQLAEWKLGAASLGSD 

DPETQWLINAIKDVAKALSDLISATKGAASKPV 

DDPSMYQLKGAAKVMVTOVTSLLKTVKAVEDE 

ATRGTRALEATIECIKQELTVFQSKDVPEKTSSPE 

ESIRMTKGITMATAKAVAAGNSCRQEDVIATAN 
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SEQID 
NO: 


Method 

< 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GlHtamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutaminc, R-Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion , 










LSRKAVSDMLTACKQASFHPDVSDEVRTRALRF 

GTECTLGYLDLLEHVLVILQKPTPELKQQLAAFS 

, KRVAGA VTELIQAAE AMKGTE WVDPEDPTVIAE 

TELLGAAASffiAAAKKLEQLKPRAKPKQADETL 

DFEEQILEAAKSIAAATSALVKSASAAQRELVAQ 

UKVUMrANAAlJJJOyWSQGLISAARMVAAATSS 

LCEAANASVQGHASEEKLISSAKQVAASTAQLL 

VACKVKADQDSEAMRRLQAAGNAVKRASDNL 

VRAAQKAAFGKADDDDVVVKTKFVGGIAQIIAA 

QEEMLKKERELEEARKKLAQIRQQQYKFLPTEL 

REDEG 


3441 


A 


3 


1584 


NSARGGVGVRGARAMATVQEKAAALNLSALHS 

PAHRPPGFSVAQKPFGATYVWSSIINTLQTQVEV 

KKRRHRLKRHNDCFVGSEAVDVFSHLIQNKYF 

GDVDIPRAKVVRVCQALMDYKVFEAVPTKVFG 

KDKKPTFEDSSCSLYRFTTIPNQDSQLGKENKLY 

SPARYADALFKSSDIRSASLEDLWENLSLKPANS 

PHVNISTTLSPQ VINEVWQEETIGRLLQLVDLPLL 

DSLLKQQEAVPKIPQPKRQSTMVNSSNYLDRGIL 

KAYSDSQEDEWLSAAIDCLEYLPDQMWEISRSF 

PEQPDRTDLVKELLFDAIGRYYSSREPLLNHLSD 

1 1J TKl f*' T A T'T T \ n^TPT/TL'T A T T? A TT/~WT T T f/l T tvt" , /'VK tr» V 

VHNuIAJELLYNGKTElALEATQLLLKLLDFQNRE 

EFRRLLYFMAVAANPSEFKLQKESDNRMVVKRI 

FSKAIVDNKNLSKGKTDLLVLFLNMDHQKDVFKI 

PGTL\HKIVS\VK\LMAIQNGRDPNRDAGYIYCQRI 

DQRDYSNITEKTTIDELLYLLKTLDEDSKLSAKE 

KKK\LLGQFYKCHPDIFIEHFGD 


3442 


A 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAAQQ - 

VAEDKFVFDLPDYESINHVVVFMLGTIPFPEGMG 

GSVYFSYPDSNGMPVWQLLGFVTNGKPSAIFKIS 

GLKSGEGSQHPFGAMNrVRTPSVAQIGISVELLDS 

MAQQTPVGNAAVSSVDSFTQFTQKMLDNFYNF 

ASSFAVSQ/VPDDTQ/RPSEMFIPANWLKWYENF 

QRRTSTEPSLLENIIWIKINF 


3443 


A 


3 


1373 


SWHVRRRWLEATMAGGMKVAVSPAVGPGPWG 

SGVGGGGTVRLLLILSGCLVYGTAETDVNVVML 

QESQVCEKRASQQFCYTNVLIPQWHDIWTRIQIR 

VNSSRLVRVTQVENEEKLKELEQFSIWNFFSSFL 

KEKLNDTYVNVGLYSTKTCLKVEIIEKDTKYSVI 

VIRRFDPKLFLVFLLGLMLFFCGDLLSRSQIFYYS 

TGMTVGIVASLXLIIIFILSKPMPKKSPIYVILVGGW 

SFSLYLIQLVFKNLQEIWRCYWQYLLSYVLTVGF 

MbrAVCYKY U.PL.bN bRblN IX i W TLQLMGLCFM 

YSGIQIPHIALAHIIALCTKNLEHPIQWLYITCRKV 

CKGAEKPVPPRLLTEEEYRIQGEVETRKALEELR 

EFCNSPDCSAWKTVSRIQSPKRFADFVEGSSHLT 

PNEVSVHEQEYGLGSIIAQDEIYEEASSEEEDSYS 

RCPAITQNNFLT 


3444 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 
FPfi\f! t ?I flWVT PNTAMK"1£K'VT T MfiK'C'rjQriK'TQ 

lirVJ \VILJX^\J W V LjI ;> A .rtiVlXVJSJV V Lrfi_»lVl\JrlS.DvJiJ%JJ\.l O 

MRSnFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 



337 



WO 01/57190 



PCT/USO 1/04098 



SEQBD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Phenylalanine, G==Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /"=possible nucleotide deletion, 
\=possible nucleotide insertion 










DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEHE 
ADE VLLFERATFL VI S H Y QCKEQRD AHREEKISNI 
IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 
TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 
DGPKQCLLMR 


3445 


A 


566 


1718 


KGLERTCC AMEESD SEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSIIFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TWMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3446 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSnFANYIARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIWQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3447 


A 


1 


2930 


VLLGPLWDKLSTADHPVIVTMASKRKSTTPCMIP 

VKTVVLQDASMEAQPAETLPEGPQQDLPPEASA 

ASSEAAQNPSSTDGSTLANGHRSTLDGYLYSCK 

YCDFRSHDMTQFVGHMNSEHTDFNKDPTFVCSG 

CSFLAKTPEGLSLHNATCHSGEASFVWNVAKPD 

NFIVVVEQSIPESTSTPDLAGEPSAEGADGQAEmT 

KTPIMKIMKGKAEAKKIHTLKENVPSQPVGEALP 

KLSTGEMEVREGDHSFINGAVPVRQASASSAKN 

PHAANGPLIGTVPVLPAGIAQFLSLQQQPPVHAQ 

HHVHQPLPTAKALPKVMIPLSSIPTYSAAMDSNS 

FLKNSFHKFPYPTKAELCYLTVVTKYPEEQLKIW 

FTAQRLKQGISWSPEEffiDARKKMFNTVIQSVPQ 

PTITVLNTPLVASAGNVQHLIQAALPGHWGQPE 

GTGGGLLVTQPLMANGLQATSSPLPLTVTSVPK 

QPGVAPINTVCSNTTSAVKVVNAAQSLLTACPSI 

TSQAFLDASIYKNKKSHEQLSALKGSFCRNQFPG 

QSEVEHLTKVTGLSTREVRKWFSDRRYHCRNLK 

GSRAMIPGDHRSinDSVPEVSFSPSSKVPEVTCIPT 

TATLATHPSAKRQSWHQTPDFTPTKYKERAPEQ 

LRALESSFAQNPLPLDEELDRLRSETKMTRREIDS 

WFSERRKKVNAEETKKAEENASQEEEEAAEDEG 

GEEDLASELRVSGENGSLEMPSSHILAERKVSPIK 

INLKNLRVTEANGRNEIPGLGACDPEDDESNKLA 

EQLPGKVSCKKTAQQRHLLRQLFVQTQWPSNQD 

YDSIMAQTGLPRPEWRWFGDSRYALKNGQLK 

WYEDYKRGNFPPGLLVIAPGNRELLQDYYMTHK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=PhenyIalanine, G=GIycine, H=Histidine, 
I=Isoleutine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glulamine, R=Arginine, S=Serine, 
T=Thrtoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










MLYEEDLQNLCDKTQMSSQQVKQWFAEKMGEE 

TRAVADTGSEDQGPGTGELTAVHKGMGDTYSE 

VSENSESWEPRVPEASSEPFDVTSSPQAGRQLETD 


3448 


A 


2 


1324 ' 


FVARAEKGFRTREAHLLQVAGVGTGLQNGASLS 

GLASGVMAQRAFPNPYADYNKSLAEGYFDAAG 

RLTPEFSQRLTNKIRELLQQMERGLKSADPRDGT 

GYTGWAGIAVLYLHLYDVFGDPAYLQLAHG YV 

KQSLNCLTKRSITFLCGDAGPLAVAAVLYHKMN 

NEKQAEDCITRLIHLNKIDPHAPNEMLYGR1GYIY 

ALLFWNnKNFGVEKIPQSHIQQICETILTSGENLAR 

KRNFTAKSPLMYEWYQEYYVGAAHGLAGIYYY 

LMQPSLQVSQGKLHSLVKPSVDYVCQLKFPSGN 

YPPCIGDNRDLLVHWCHGAPGV1YML1QAYKVF 

R/EREKYLC\DAYQCADVIWQYGLLKKGYGLCY\ 

GSAGNAYAFLTLYNLTQDMKYLYRACKFAEWC 

LEYGEHGCRTPDTPFSLFEGMAGTIYFL\ADLLFP. 

TKAR\FPAFEL 


3449 


A 


3 


2389 


SRHVTGA ARSPSRAGP SDPP AMGDEDDDESC A V 

ELRITEANLTGHEEKVSVENFELLKVLGTGAYGK 

VFLVRKAGGHDAGKLYAMKVLRKAALVQRAK . 

TQEHTRTERSVLELVRQAPFLVTLHYAFQTDAKL 

HLELDYVSGGEMFTHLYQRQYFKEAEVRVYGGE 

IVLALEHLHKLGIIYRDLKLENVLLDSEGHIVLTD 

FGLSKEFLTEEKERTFSFCGTIEYMAPEIIRSKTGH 

GKAVDWWSLGILLFELLTGASPFTLEGERNTQAE 

VSRRILKCSPPFPPRIGPVAQDLLQRLLCKDPKKR 

LGAGPQGAQEVRNHPFFQGLDWVALAARKIPAP 

FRPQIRSELDVG\NFAEEFTRLEPVYSPPGQ\PPPG 

DPRIFQGYSFVAPSILFDHNNAVMTDGLEAPGAG 

DRPGRAAVARSAMMQDSPFFQQYELDLREPALG 

QGSFSVCRRCRQRQSGQEFAVKILSRRLEANTQR 

EV AALRLCQ SHPN V VNLHE VHHDQLHTYL VLEL 

LRGGELLEHIRKKRHFSESEASQILRSLVSAVSFM 

HEEAGWHRDLKPENILYADDTPGAPVKIIDFG/F 

SPRLRPQSPG VPMQTPSFTLQ YA APELLAQQGYD 

ESCDLWSLGVILYVMmLSGQAPFQGASGQGGQS 

QAAEIMCKIREGRFSLDGEAWQGVSEEAKELVR 

GLLTVDPAKRLKLEGLRGSSWLQDGSARSSPPLR 

TPDVLESSGPAVRSGLNATFMAFNRGKREGFFLK 

SVENAPLAKRRKQKLRSATASRRGSPAPANPGR 

APVASKGAPRRANGPLPPS 


3450 


A 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLRDS 

EDRSDSRAAQPAHDSGHGDDESPSTSSGTAGTSS 

VPELPGFYFDPEKKRYFRLLPGHNNCNPLTKES1R 

QKEMESKRLRLLQEEDRRKK1ARMGFNASSMLR 

KSQLGFLNVTNYCHLAHELRLSCMERKKVQIRS 

MDPSALASDRFNLILADTNSDRLFTVNDVTVGGS 

KYGIINLQSLKTPTLKVFMHENLYFTNRKVYNSV 

CWASLNHLDSHILLCLMGLAETPGCATLLPASLF 

NNCFSTGLSRRVLLTNWTGHRQSFGTNSDVLA 

QQFALMAPLLFNGCRSGEEFAIDLRCGNQGKGW 

KATRLFHDSAVTSVPJLQDEQYLMASDMAGKIK 

LWDLRTTKCVRQYEGHVNEYAYLPLHVHEEEGI 

LVAVGQDCYTRIWSLHDARLLRTIPSPYPASKAD 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=TJnknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










IPSVAFSSRLGGSRGAPGLLMAVGQDLYCYSYS 


3451 


A 


19 


6033 


llsamlshgaglalwitlsllqtglaepercnft 

laeskasshsvsiqwrilgspcnfsliyssdtlga 

alcptfpjdnttygcnlqdlqagtiynfkiislde 

ertvvlqtdplpparfgvskekttstglhvwwt 

pssgkvtsyevqlfdennqkiqgvqiqestswne 

ytffnltagskynia1tavsggkrsfsvytngst 

vpspvkdigistkanslliswshgsgnveryrlm 

lmdkgilvhggwdkhatsyafhglspgylynl 

tvmteaaglqnyrwklvrtapmevsnlkvtnd 

gsltslkvkwqrppgnnvdsynitlshkgtikesr 

vlapwit\ethfkelvpgrly\qvtcsavslgels 

aqkm\avgrtfpdkvanleannngrmrslws 

wsppagdweqyrhlfndswllnitvgkeetq 

yvmdgtglvpgrqyevevrvesgnlknsercqg 

rtvplavlqlrvkhanetslsimwqtpvaewek 

yiisladrdlllihkslskdakeftftdlvpgrky 

matvtsisgdlknsssvkgrtvpaqvtdlhvan 

qgmtsslftnwtqaqgdvefyqvllihenvv1k 

nesissetsrysfhslksgslyswvttvsggissr 

qvvvegrtwssvsgvt\twsgrndylsvswll 

apgdvdnyevtlshdgkvvqslviaksvrecsf 

ssltpgrlytvtittrsgkyemhsfsqertvpdkv 

qgvsvsnsarsdylrvswvhatgdfdhyevtik 

nknnfiqtksipksenecvfvqlvpgrlysvtvt 

tksgqyeaneqgngrtipepvkdltlrnrstedl 

hvtwsgangdvdqyeiqllfndmkvfppfhlvn 

tateyrftsltpgrqykilvltisgdvqqsafieg 

ftvpsavknifflspngatdsltvnwtpgggdvds 

ytvsafrhsqkvdsqtipkhvfehtfhrleageq 

yqimiasvsgslknqinvvgrtvpasvqgviadn 

ayssyslivswqkaagvaerydellltengillr 

ntsepattkqhkfedltpgkkykiqiltvsgglfs 

keaqtegrtvpaavtdlritenstrhlsfrwtas 

egelswyniflynpdgnlqeraqvdplvqsfsfq 

nllqgrmykmvivthsgelsnesfifgrtvpasv 

shlrgsnrnttdslwfnwspasgdfdfyelilyn 

pngtkkenwkdkdltewrfqglvpgrkyvlw 

wthsgdlsnkvtaesrtapsppslmsfadiant 

slaitwkgppdwtdyndfelqwlprdaltvfnp 

ynnrksegrivyglrpgrsyqfnvktvsgdswk 

tyskpifgsvrtkpdkiqnlhcrpqnstaiacswi 

ppdsdfdgysiecrkmdtqevefsrklekeksll 

nimmlvphkrylvsikvqsagmtsevvedstit 

midrpppppphirvnekdvliskssinftvncswfs 

dtngavkyftwvreadgsdelkpeqqhplpsy 

leyrhnasirvyqtnyfaskcaempnsnsksfni 

klgaemeslggkcdptqqkfcdgplkphtayri 

siraftqlfdedlkeftkplysdtffslpittesep 

LFGAIEGVSAGLFL1GMLVAVVALLICRQKVSHG 
RERPSARLSIRRDRPLSVHLNLGQKGNRKTSCPIK 
INQFEGHFMKLQADSNYLLSKEYEELKDVGRNQ 
SCDIALLPENRGKMRYNNILPYDATRVKLSNVDD 
DPCSDYINASYIPGNNFRREYIVTQGPLPGTKDDF 
WKMVWEQNVHNIVMVTQCVEKGRVKCDHYW 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K= Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










PADQDSLYYGDLILQMLSESVLPEWTIREFKICGE 

EQLDAHRLIRHFHYTVWPDHGVPETTQSLIQFVR 

TVRDYINRSPGAGPTVVHCSAGVGRTGTFIALDR 

1LQQLDSKDSVDIYGAV\HDLRLHRVHMVQTEC 

QYVYLHQCVRDVLRARKLRSEQENPLFPIYENV 

NPEYHRDPVYSRH 


3452 


A 


63 


1073 


FFRSSSDNGSPIRQYE/HSTPAHQGPVMGLEGKS/ 

ARNSQLRIVLVGKTGAGKSATGNSILGRKVFHSG 

TAAKSITKKCEKRSSSWKETELVWDTPGIFDTE 

VPNAETSKEIIRCILLTSPGPHALLLVVPLGRYTEE 

EHKATEKILKMFGERARSFMILIFTRKDDLGDTN 

LHDYLREAPEDIQDLMDIFGDRYCALNNKATGA 

EQEAQRAQLtGLIQRVVRENKEGCYTNRMYQR 

AEEEIQKQTQAMQELHRVELEREKARIREEYEEK 

IRKLEDKVEQEKRKKQMEKKL AEQEAHY AVRQ 

QRARTEVESKDGILELIMTALQIASFILLRLFAED 


3453 


A 


2674 


514 


GPITFLKKKAKMKDMPLRIHVLLGLAITTLVQAV 

DKICVDCPRLCTCEIRPWFTPRSIYMEASTVDCND 

LGLLTFPARLPANTQILLLQTNNIAKIEYSTDFPV 

NLTGLDLSQNNLSSVTNINGKKMPQLLSVYLEEN 

KLTELPEKCLSELSNLQELYINHNLLSTISPGAFIG 

LHNLLRLHLNSNRLQMINSKWFDALPNLER,MIG 

ENPIIRIKDMNFKPLINLRSLVIAGINLTEIPDNAL 

VGLENLESISF YDNRLIKVPH VALQKWNLKFLD 

LNKNPINPJRRGDFSNMLHLKELGINNMPELISED 

SLAVDNLPDLRKIEATNNPRLSYIHPNAFFRLPKL 

ESLMLNSNALSALYHGTIESLPNLKEISIHSNPIRC 

DCVIRWMNMNKTNIRFMEPDSLFCVDPPEFQGQ 

NVRQVHFRDMMEICLPLIAPESFPSNLNVEAGSY 

VSFHCRATA\EPQPEIYW1TPSGQKLLPNT\LTDKF 

YVHSEGTLDINGVTPKEGGLYTCIATNLVGADLK 

SVMIKVDGSFPQDNNGSLNIKIRDIQANSVLVSW 

KASSKILKSSVKWTAFVKTENSHAAQSARIPSDV 

KVYNLTHLNPSTEYKICDDIPTIYQKNRKKCVNVT 

TKGLHPDQKEYEKNNTTTLMACLGGLLGIIGVIC 

LISCLSPEMNCDGGHSYVRNYLQKPTFALGELYP 

PLINLWEAGKEKSTSLKVKATVIGLPTNMS 


3454 


A 


1844 


244 


ERYLFATWAPSATLDIGLQQEKKKEttTVKIQPP 

FEDLFDTAEEYILLLLLEPWTKMVKSDQIAYKKV 

ELVEETRQLDSTYFRKXQALHKETFSKKAEDTTC 

EIGTGILSLSNVSKRTEYWDNVPAEYKHFKFSDL 

LNNKLEFEHFRQFLETHSSSMDLMCWTDIEQFRR 

ITYRDRNQRKAKSIYIKNKYLNKKYFFGPNSPAS 

LYQQNQVMHLSGGWGKILHEQLDAPVLVEIQK 

HVQNRLENVWLPLFLASEQFAARQKIKVQMKDI 

AEELLLQKAEKKIGVWKPVESKWISSSCKIIAFRK 

ALLNPVTSRQFQRFVALKGDLLENGLLFWQEVQ 

KYKDLCHSHCDESVIQKKITTIINCFINSSIPPALQ1 

DIPVEQAQKIIEHRKELGPYVFREAQMTFLGVMF 

KFWPQFCEFRKNLTDENIMSVLERRQEYNKQKK 

KLAVL/QNDEKSGKDGIKQYANTSVPAIKTALLS 

DSFLGLQPYGRQPTWCYSKYIEALEQERILLKIQE 

ELEK\SCLQACNLSQILRLALQLCL 


3455 


A 


228 


3330 


APTAQAMMSFGGADALLGAPFAPLHGGGSLHY 
ALARKGGAGGTRSAAGSSSGFHSWTRTSVSSVS 
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SEQID 
NO: 


Method 


Predicted 

hpoinnino 

UKI II II II lg 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 

F— fallltn in if Arid R=Ph^n viola nin^ CZ—CZ Ivri n»> HsMicHHinp 

I=Isoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










ASPSRPRGAGAASSTDSLDTLSNGPEGCMVAVA 

TSRSEKEQLQALNDRFAGYIDKVRQLEAHNRSLE 

GEAAALRQQQAGRSAMGELYEREVREMRGAVL 

RLGAARGQLRLEQEHLLEDIAHVRQRLDDEARQ 

REEAEAAARALARFAQEAEAARVDLQKKAQAL 

QEECGYLRRHHQEEVGELLGQIQGSGAAQAQM 

QAETRDALKCDVTSALREIRAQLEGHAVQSTLQ 

SEEWFRVRLDRLSEAAKVNTDAMRSAQEEITEY 

RRQLQARTTELEALICSTKDSLERQRSELEDRHQA 

DIASYQEAIQQLDAELRNTKWEMAAQLREYQDL 

LNVKMALDIEIAAYRKLLEGEECRIGFGPIPFSLP 

EGLPKIPSVSTHIKVKSEEKIKVVEKSEKETVIVEE 

QTEETQVTEEVTEEEDKEAKEEEGKEEEGGEEEE 

AEGGEEETKSPPAEEAASPEKEAKSPVKEEAKSP 

AEAKSPEKEEAKSPAEVKSPEKAKSPAKEEAKSP 

PEVAKSPEKDGKQNFQAEVKSPEKAKSPAKEEAK 

SPAEAKSPEKAKSPVKEEAKSPAEAKSPVKEEAK 

SPAEVKSPEKAKSPTKEE\AKSPEKAKSPEKAKSP 

EKEEAKSPEKAKSPVKAEAKSPEKAKSPVKAEA 

KSPEKAKSPVKEEAKSPEKAKSPVKEEAKSPEKA 

KSPVKEEAKTPEKAKSPVKEEAKSPEKAKSPEKA 

KTLDVKSPEAKTPAKEEARSPADKFPEKAKSPVK 

EEVKSPEKAKSPLKEDAKAPEKEIPKKEEVKSPV 

KEEEKPQEVKVKEPPKKAEEEKAPATPKTEEKK 

DSKKEEAPKKEAPKPKVEEKKEPAVEKPKESKV 

EAKKEEAEDKKKVPTPEKEAPAKVEVKEDAKPK 

EKTEVAKKEPDDAKAKEPSKPAEKKEAAPEKKD 

TKEEKAKKPEEKPKTEAKAKEDDKTLSKEPSKP 

KAEKAEKSSSTDQKDSKPPEKATEDKAAKGK 


3456 


A 


258 


1463 


YLSFEPGHASKSAPMNGHCFAENGPSQKSSLPPLL 

IPPSENLGPHEEDQVVCGFKKLTVNGVCASTPPL 

TPIKNSPSLFPCAPLCERG SRPLPPLPISEALSLDDT 

DCEVEFLTSSDTDFLLEDSTLSDFKYDVPGVRRSF 

RGCGQINYAYFDTPAVSAADLSYVSDQNG\GVP 

DPNPPPPQTHRRLRRSHSGPAGSFNKPAIRISNCCI 

HRASPNSDEDKPEVPPRVPIPPRPVKPDYRRWSA 

EVTSSTYSDEDRPPKVPPREPLSPSNSRTPSPKSLP 

SYLNGVMPPTQSFAPDPKYVSSKALQRQNSEGS 

ASKYPCELPIIENGKKVSSTHYYLLPERPPYLDKY 

EKFFREAKKKNGGAQIQPLPADCGISSATEKPDS 

KTKMDLGGHVKRKHLSYVGTP 


3457 


A 


2 


4869 


FILSSSSSASSEHFHHHYSFGNWWPGSFKGHRMS 

LPFYQRCHQHYDLSYRNKDVRSTVSHYQREKKR 

SAVYTQGSTAYSSRSSAAHRRESEAFRRASASSS 

QQQASQHALSSEVSRKAASAYDYGSSHGLTDSS 

LLLDDYSSKLSPKPKRAKHSLLSGEEKENLPSDY 

MVPIFSGRQKHVSGITDTEEERIKEAAAYIAQRNL 

LASEEGITTPKQSTASKQTTASKQSTASKQSTASK 

QSTASRQSTASRQSVVSKQATSALQQEETSEKKS 

RKWIRGKAERLSLRKTLEETETYHAKLNEDHLL 

HAPEFIIKPRSHTVWEKENVKLHCSIAGWPEPRV 

TWYKNQVPINVHANPGKYIIESRYGMHTLEINAC 

DFEDTAQYRASAMNVKGELSAYASVVVKRYKG 

EFDETRFHAGASTMPLSFGVTPYGYASRFEIHFD 

DKFDVSFGREGETMSLGCRVVITPEIKHFQPE1Q 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 

E=(vllltainic Acid l?=Phj»nvlalanin» f2=C2\\irinp H=HicHHin» 

I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










WYRNGVPLSPSKWVQTLWSGERATLTFSHLNKE 

DEGLYTIRVRMGEYYEQYSAYVFVRDADAEIEG 

APAAPLDVKCLEANKDYinSWKQPAVDGGSPIL 

GYFEDKCEVGTDSWSQCNDTPVKFARFPVTGLIE 

GRSYEFRVRAVNKMGIGFPSRVSEPVAALDPAEK 

ARLKS/PPLSTLDWTWIVTEEEPSEGIVPGPPTDLS 

VTEATRSYWLSWKPPGQRGHEGIMYFVEKCEA 

GTENWQRVNTELPVKSPRFALFDLAEGKSYCFR 

VRCSNSAGVGEPSEATEVTVVGDKLDIPKAPGKI 

IPSRNTDTSVVVSWEESKDAKELVGYYIEANVA 

GSGKWEPCNNNPVKTHRFTCHGLVTGQSYIFRV 

RAVNAAGLSEYSQDSEAEEVKAAIAPPSPPCDITC 

LESFRDSMVLGWKQPDKIGGAEITGYYVNYREV 

IDGVPGKWREANVKAVSEEAYKISNLKENMVY 

QFQVAAMNMAGLGAPSAVSECFKCEEWTIAVP 

GPPHSLKCSEVRKDSLVLQWKPPVHSGRTPVTG 

YFVDLKEAKAKEDQWRGLNEAAIKNVYLKVRG 

LKEGVSYVFRVRAINQAGVGKPSDLAGPVVAET 

RPGTKEVWNVDDDGVISLNFECDKMTPKSEFS 

WSKDYVSTEDSPRLEVESKGNKTKMTFKDLGM 

DDLGIYSCDVTDTDGIASSYLIDEEELKRLLALSH 

EHKFPTVPVKSELAVEILEKGQVRF\WMQAEKLS 

GNAKVNYIFNEKGIFEGPKYKMHIDRNTGIIEMF 

MEKLQDEDEGTYTFQLQDGKATNHSTVVLVGD 

VFKKLQKEAEFQRQEWIRKQGPHFVEYLSWEVT 

GECWLLKCKVANIKkETHIVWYKDEREISVDE 

KHDFKDGICTLLITEFSKKDAGIYEVILKDDRGK 

DKSRLKLVDEAFKELMMEVCKKIALSATDLKIQ 

STAEGIQLYSFVTYYVEDLKVNWSHNGSAIRYSD 

RVKTGVTGEQIWLQINEPTPNDKGKYVMELFDG 

KTGHQKTVDLSGQAYDEAYAEFQRLKQAAJAEK 

NRARVLGGLPDVVTIQEGKALNLTCNVWGDPPP 

EVSWLKNEKALASDDHCNLKFEAGRTAYFTING 

VSTADSGKYGLWKNKYGSETSDFTVSVFIPEEE 

ARMAALESLKGGKKAK. 


3458 


A 


3963 


827 


LSRSSSDNNTNTLGRNVMSTATSPLMGAQSFPNL 

TTPGTTSTVTMSTSSVTSSSNVATATTVLSVGQS 

LSNTLTTSLTSTSSESDTGQEAEYSLYDFLDSCRA 

STLLAELDDDEDLPEPDEEDDENEDDNQEDQEY 

EEVMILRRPSLQRRAGSRSDVTHHAVTSQLPQVP 

AGAGSRPIGEQEEEEYETKGGRRRTWDDDYVLK 

RQFSALVPAFDPRPGRTNVQQTTDLEIPPPGTPHS 

ELLEEVECTPSPRLALTLKVTGLGTTREVELPLTN 

FRSTlFYYVQKLLQLSCNGNVKSDKLRRIWEPTY 

TIMYREMKDSDKEKENGKMGCWSIEHVEQYLG 

TDELPKNDLITYLQKNADAAFLRHWKLTGTNKS 

IRKNRNCSQLIAAYWDLG\EHGTK\SGLNQGAIST 

LQSSDILNLTKEQPQAKAGNGQNSCGVEDVLQL 

LRILYIVASDPYSRISQEDGDEQPQFTFPPDEFTS/ 

KKITTKILQQIEEPLALASGALPDWCEQLTSKCPF 

LIPFETRQLYFTCTAFGASRAIVWLQNRREATVE 

RTRTTSSVRRDDPGEFRVGRLKHERVKVPRGESL 

MEWAENVMQIHADRKSVLEVEFLGEEGTGLGPT 

LEFYALVAAEFQRTDLGAWLCDDNFPDDESRHV 

DLGGGLKPPGYYVQRSCGLFTAPFPQDSDELERI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










TKLFHFLGIFLAKCIQDNRLVDLPISKPFFKLMCM 

GDIKSNMSKLIYESRGDRDLHCTESQSEASTEEG 

HDSLSVGSFEEDSKSEFILDPPKPKPPAWFNGILT 

WEDFELVNPHRARFLKE1KDLAIKRRQILSNKGL 

SEDEKNTKLQELVLKNPSGSGPPLS1EDLGLNFQF 

CPSSRIYGFTAVDLKPSGEDEMITMDNAEEYVDL 

MFDFCMHTGtQKQMEAFRDGFNKVFPMEKLSSF 

SHEEVQMILCGNQSPSWAAEDIINYTEPKLGYTR 

DSPGFLRFVRVLCGMSSDERKAFLQFTTGCSTLP 

PGGLANLHPRLTVVRKVDATDASYPSVNTCVHY 

LKLPEYSSEEMRERLLAATMEKGFHLN 


3459 


A 


88 


603 


SCGPRGLASLGLGFSGRCDDQNKGRS\DGPEAQA 

EACSGERTYQELLVNQNPIAQPLASRRLTRKLYK 

CIKKAVKQKQ1RRGVKEVQKFVNKGEKGIMVLA 

GDTLPEEVYCHLPVMCEDRNLPYVYIPSKTDLGA 

AAGSKRPTCVIMVKPHEEYQEAYDECLEEVQSL 

PLPL 


3460 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPDCLGMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEEN\DSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQENIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLWGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NWGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVKNFWGSEE 

G S VYTACRHG SKAGISEMFEGHQGPITG1HCHA A 

VGAVDFSHLYVTSSFDWTVKLWTTKNNKPLYSF 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRWTHSGRE 

IAVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATPJPA 


3461 


A 


139 


1997 


QVThMSDKSELKAELERKKQRLAQIREEKKRKE 

EERKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPrVPPPMSPSSKSVSTPSEAGSQD 

SGPGAVGSRRGPIKLGMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEENVDSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINBFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YPVELLVA S YNNNEDAPHEPDG V AL VWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NWGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

ub V i 1 ACJKJttuolvAOl&EJVlrbOriCjljPl 1 OLHCHAA 

VGAVDFSrlLYVTSSFDWTVKLWTTKNNKPLYSF 

EDNAGYVYDVMWS.PTHPALFACVDGMGRLDL 

WNLNNDTEVPTASISVEGNPALNRVRWTHSGRE 

1AVGDSEGQ1Y1YDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 


3462 


A 


2 


2643 


TAPEFSRSTHASAHASVARVLRNREIAQLKKEQR 
RQEFQIRALESQKRQQEMVLRRKTQEVSALRRL 
AKPMSERVAGRAGLKPPMLDSGAEVSASTTSSE 
AESGAR5VSSlVRQ\^n^^lKINHFLGDHPAPTVNGT 

rparkkfqkkgasqsfskaarlkwqslerrijdi 

vmqrmtivnleadmerlikkreelfllqealrr 

krerlqaespeeekglqelaee1evlaanidyind 

gitdcqativqleetkeeldstdtswisscslae 

arllldnflkasidkglqvaqkeaqirllegrlr 

qtdmagssqnhllldalrekaeahpelqaliyn 

vqqengyastdeeisefsegsfsqsftmkgstsh 

ddfkfksepklsaqmkavsaeclgppldistkm 

tkslaslveikedgvgfsvrdpyyrdrvsrtvsl 

ptRgstfprqsratetspltrrksydrgqpirstd 

vgftppsspptrprndrnvfsrltsnqsqgsald 

ksddsdssl\sevlrgiispvggakgartaplqcv 

smaeghtkpilcldatdellftgskdrsckmwn 

lvtgqeiaalkghpnnvvsikycshsglvfsvst 

syikvwdirdsakcirtltssgqvisgdacaatst 

raitsaqgehqinqialspsgtmlyaasgnavri 

WELSRFQPVGKLTGHIGPVMCLTVTQTASQHDL 

WTGSKDHYVKMFELGECVTGTIGPTHNFEPPH . 

YDGIECLAIQGDILFSGSRDNGIKKWDLDQQELIQ 

QIPNAHKDWVCALAFIPGRPMLLSACRAGVKV 

WNVDNFTPIGEIKGHDSPINAICTNAKHIFTASSG 

CRVKVWNYVPGLTPCLPRRVLAIKGRATTLP 


3463 


A 


198 


3146 


SGEPRPEPGNMATCIGEKIEDFKVGNLLGKGSFA 

GVYRAESIHTGLEVAIKMIDKKAMYKAGMVQR 

VQNEVKIHGQLKHPSILELYNYFEDSNYVYLVLE 

MCHNGEMNRYLKNRVKPFSENEARHFMHQIITG 

MLYLHSHGILHRDLTLSNLLLTRNMNIKIADFGL 

ATQLKMPHEKHYTLCGTPNYISPEIATRSAHGLE 

SD VWSLGCMF YTLLIGRPPFDTDTVKNTLNKV V . 

LADYEMPTFLSIEAKDLIHQLLRRNPADRLSLSSV 

LDHPFMSRNSSTKSKDLGTVEDSIDSGHATISTAI 

TASSSTSISGSLFDKRRLLIGQPLPNKMTVFPKNK 

SSTDFSSSGDGNSFYTQWGNQETSNSGRGRVIQD 

AEERPHSRYLRRAYSSDRSGTSNSQSQAKTYTM 

ERCHSAEMLSVSKRSGGGENEERYSPTDNNANIF 

NFFKEKTSSSSGSFERPDNNQALSNHLCPGKTPFP 

FADPTPQTETVQQWFGNLQINAHLRKTTEYDSIS 

PNRDFQGHPDLQKDTSKNAWTDTKVKKNSDAS 

DNAHSVKQQNTMKYMTALHSKPEIIQQECVFGS 

DPLSEQSKTRGMEPPWGYQNRTLRSITSPLVAHR 

LKPIRQKTKKAWSILDSEEVCVELVKEYASQEY 

VKEVLQISSDGNTTTIYYPNGG\RGFPLA\DRPPSP 

T\DNISR\YSF\DNLPEKY\VRKYQYASRFVQLVRS 

KSPKITYFTRYAKCILMENSPGADFEVWFYDGV 

KIHKTEDFIQVIEKTGKSYTLKSESEVNSLKEEIK 

\4VN>rr\T-T AXTPrJl-IP ir*T AT CCTTCnn'CDVT'DG ATyCTTDTT 
Ivl i IVuJnAINiiOJTJOUJL^ 1 KoArr r JrJ.1 

IGRKPGSTSSPKALSPPPSVDSNYPTRDRASFNRM 

VMHSAASPTQAPR.NPSMVTNEGLGLTTTASGTD 

ISSNSLKDCLPKSAQLLKSVFVKNVGWATQ\LTS 

GAVWVQFNDGSQLWQAGVSSISYTSPNGQ\TTR 

\YGENEKLPDYIKQKLQCLSSILLMFSNPTPNFH 
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SEQID 
NO: 


Method 


Predicted 

h^oinnino 

UCc 1 II 111 11 g 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCysteine, D=Aspartic Acid, 

li — 1 1 1 ti m i i" A fill l?£sPltAtivlalan!nA Cl—C^lvpin^ ¥■¥ Hit li ilin n 

vviuiiiiiitc rttiUj r—i nciiyiiiiiiiiiiic, \jt — uiycinc, n- -nisilQinc, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbrconine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V^possible nucleotide insertion 


3464 


A 




348 


AVRTVSGTSLGPRSHSRSPGRCHCFSAVTFSSPRL 
AASEAPDPMEEWDVPQMKKEVESLKYQLAFQR 
EMASKTIPELLKWIEDGIPKDPFLNPDLMKNNPW 
WEKGKCTIL 


3465 


A 


5537 


405 


VRKLDRERVGAWWRGAWARHPRQEAGEHAKR 

RKGHAETPRGRRKGRAGRSAAAVGELRPARRSL 

ETSRAAAAMAKDSPSPLGASPKKPGCSSPAAAV 

LENQRRELEKLRAELEAERAGWRAERRRFAARE 

RQLREEAERERRQLADRLRSKWEAQRSRELRQL 

QEEMQREREAEIRQLLRWKEAEQRQLQQLLHRE 

RDGVVRQARELQRQLAEELVNRGHCSRPGASEV 

SAAQCRCRLQEVLAQLRWQTDGEQAARIRYLQ 

AALEVERQLFLKYILAHFRGHPALSGSPDPQAVH 

SLEEPLPQTSSGSCHAPKPACQLGSLDSLSAEVG 

VRSRSLGLVSSACSSSPDGLLSTHASSLDCFAPAC 

SRSLDSTRSLPKASKSEERPSSPDTSTPGSRRLSPP 

PSPLPPPPPPSAHRKLSNPRGGEGSESQPCEVLTPS 

PPGLGHHELIKLNWLLAKALWVLARRCYTLQEE 

NKQLRRAGCPYQADEKVKRLKVKRAELTGLAR 

RLADRARELQETNLRAVSAPEPGESCAGLELCQV 

FARQRARDLSEQASAPLAKDKQIEELRQECHLLQ 

ARVASGPCSDLHTGRGGPCTQWLNVRDLDRLQ 

RESQREVLRLQRQLMLQQGNGGAWPEAGGQSA 

TCEEVRRQMLALERELDQRRRECQELGAQAAPA 

RRRGEEAETQLQAALLKNAWLAEENGRLQAKT 

DWVRKVEAENSEVRGHLGRACQERDASGLIAEQ 

LLQQAARGQDRQQQLQRDPQKALCDLHPSWKEI 

QALQCRPGHPPEQPWETSQMPESQVKGSRRPKF 

HARAEDYAVSQPNRDIQEKREASLEESPVALGES 

ASVPQVSETVPASQPLSKKTSSQSNSSSEGSMWA 

TVPSSPTLDRDTASEVDDLEPDSVSLALEMGGSA 

APAAPKLKIFMAQYNYNPFEGPNDHPEGELPLTA 

GDYIYIFGDMDEDGFYEGELEDGRRGLVPSNFVE 

QPDSYIPGCLPAKSPDLGPSQLPAGQDEALEEDS 

LLSGKAQGVVDRGLCQMVRVGSKTEVATEILDT 

KTEACQLGLLQSMGKQGLSRPLLGTKGVLRMAP 

MQLHLQNVTATSANITWVYSSHRHPHVVYLDD 

REHALTPAGVSCYTFQGLCPGTHYRARVEVRLP 

RDLLQVYWGTMSSTVTFDTLLAGPPYPPLDVLV 

ERHASPG VLVVS WLP VTID S AG S SNG VQ VTGYA 

VYADGLKVCEVADATAGSTLLEFSQLQVPLTWQ 

KVSVRTMSLCGESLDSVPAQIPEDFFMCHRWPET 

PPFSYTCGDPSTYRVTFPVCPQKLSLAPPSAKASP 

HNPGSCGEPQAKFLEAFFEEPPRRQSPVSNLGSE 

GECPSSGAGSQAQELAEAWEGCRKDLLFQKSPQ 

NHRPPSVSDQTGEKENCYQHMGTSKSPAPGF1HL 

RTECGPRKEPCQEKAALERVLRQKQDAQGFTPP 

QLGASQQYASDFHNVLKEEQEALCLDLWGTERR 

EERREPEPHSRQGQALGVKRGCQLHEPSSALCPA 

PSAKVIKMPRGGPQQLGTGANTPARVFVALSDY 

NPLVMSANLKAAEEELVFQKRQLLRVWGSQDT 

HDFYLSECNRQVGNIPGRLVAEMEVGTEQTDRR 

WRSPAQGHLPSVAHLEDFQGLTIPQGSSLVLQGN 

SKRLPLWTPKIMIAALDYDPGDGQMGGQGKGRL 

ALRAGDVVMVY\GPMDDQGFYYGELGGHRG\L 
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SEQ1D 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding . 
to first amino . 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










VPANLRIKMSSQGH 


3466 


A 


1 


1111 


MSKPPDLLLRLLRGAPRQRVCTLFIIGFKFTFFVSI 

MIYWHWGEPKEKGQLYNLPAEIPCPTLTPPTPP 

SHGPTPGNIFFLETSDRTNPNFLFMCSVESAARra 

PESHVLVLMKGLPGGNASLPRHLGISLLSCFPNV 

QMLPLDLRELFRDTPLADWYAAVQGRWEPYLL 

PVLSDASRIALMWKFGGIYLDTDFIVLKNLRNLT 

NVLGTQSRYVLNGAFLAFERRHEFMALCMRDFV 

DHYNGWIWGHQGPQLLTRVFKKWCSIRSLAESR 

ACRGVTTLPPEAFYPIPWQDWKKYFEDINPEELP 

RLLSATYAVHVWNKKSQGTRFEATSRALLAQLH 

ARYCPTTHE/DHENVLVKGPAGHLPNLLLMGHW 


3467 


A 


1 


2175 


MAKVILKQSKQCKNLLTCKVAQVCPVCGCLHC 

YFWWLSGLESRRPSSPLIDIKPIEFGVLSAKKEPIQ 

PSVLRRTYNPDDYFRKFEPHLYSLDSNSDDVDSL 

TDEEELSKYQLGMLHFSTQYDLLHNHLTVRVIEA - 

RDLPPPISHDGSRQDMAHSNPYVKICLLPDQKNS 

KQTGVKRKTQKPVFEERYTFEIPFLEAQRRTLLL 

TWDFDKFSRHCVIGKVSVPLCEVDLVKGGHW 

WKAHDSQFSAPGLPADQQFFADLFSGLVLNPQL 

LGRV WFA SQPASLPVG SLCIDFPRLDI VLRGE YG 

NLLEAKQQRLVEGEMLFIPARAANLPVNNKPVM 

LLSLVFAPTWLGLSFYDSRTTSLLHPARQIQLP\SL 

QRGEGEAMLS\ALTLFSRSPLEQNIIQPLVLSLLHL 

CGSWNMPPGNSQPRGDFLYHS1CTWVQDNYAQ 

PLTRESVAQFFNITPNHLSKLFAQHGTMRFIEYVR 

WVRMAKARMILQKYHLSIHEVAQRCGFPDSDYF 

CRVFRRQFGMDYVDILQIHRWDYNTPIEETLEAL 

NDWKAGKARYIGASSMHASQFAQALELQKQH 

GWAQFVSMQDHYNLIYREEEREMLPLCYQEGV 

AVIPWSPLARGRLTRPWGETTARLVSDEVGKNL 

YKESDENDAQIAERLTGVSEELGATRAQVALAW 

LLSKPGIAAPIIGTSREEQLDELLNAVDITLKPEQI 

AELETPYKPHPVVGFK 


3468 


A 


147 


3209 


ALPLPLPTLYPGMSRRKQRKPQQLISDCEGPSASE 

NGDASEEDHPQVCAKCCAQFTDPTEFLAHQNAC 

STDPPVMVHGGQENPNNSSASSEPRPEGHNNPQ 

VMDTEHSNPPDSG S S VPTDPTWGPERRGEES SGH 

FL VAATGTAAGGGGGLIL A SPKLG ATPLPPESTP 

APPPPPPPPPPPGVGSGHLNIPLILEELRVLQQRQI 

HQMQMTEQICRQVLLLGSLGQTVGAPASPSELP 

GTGTASSTKPLLPLFSPIKPVQTSKTLASSSSSSSS 

SSGAETPKQAFFHLYHPLGSQHPFSAGGVGRSHK . 

PTPAPSPALPGSTDQLIASPHLAFPSTTGLLAAQC 

LGAARGLEATASPGLLKPKNGSGELS YGEVMGP 

LEKPGGRHKCRFCAKVFGSDSALQIHLRSHTGER 

PYKCNVCGNRFTTRGNLKVHFHRHREKYPHVQ 

MNPHPVPEHLDYVITSSGLPYGMSVPPEKAEEEA 

ATPGGGVERKPLVASTTALSATESLTLLSTSAGT 

ATAPGLPAFNKFVLMKAVEPKNKADENTPPGSE 

GSAISGVAESSTATRMQLSKLVTSLPSWALLTNH 

FKSTGSFPLPLCARALG\ASPSETSKLQQLVEKID 

RQGAVAVTSAASGAPTTSAPAPSSSASSGPNQCV 

ICLRVLSCPRALRLHYGQHGGERPFKCKVCGRAF 

STRGNLRAHFVGHKASPAARAQNSCPICQKKFT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location' 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Add, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










NAVTLQQHVRMHLGGQIPNGGTALPEGGGAAQ 

ENGSEQSTVSGAGSFPQQQSQQPSPEEELSEEEEE 

EDEEEEEDVTDEDSLAGRGSESGGEKA1SVRGDS 

EEASGAEEEVGTVAAAATAGKEMDSNEKTTQQS 

SLPPPPPPDSLDQPQPMEQGSSGVLGGKEEGGKP 

ERSSSPASALTPEGEATSVTLVEELSLQEAMRKEP 

GESSSRKACEVCGQAFPSQAAL\EEH\QKTHPKEG 

PLFXTCVFCRQGFLERATLKKHMLLAHHQVQPFA 

PHGPQNIAALSLVPGCSPSITSTGLSPFPRKDDPTI 

P 


3469 


A 


3 


5664 


NLRPLSFALFLGDPNMANLEESFPRGGTRKIHKP 

EKAFQQSVEQDNLFDISTEEGSTKRKKSQKGPAK 

TKKLKIEKRESSKSAREKFEILSVESLCEGMRILG • 

CVKEVNELELVISLPNGLQGFAfQVTEICDAYTKK 

LNEQVTQEQPLKDLLHLPELFSPGMLVRCVVSSL 

GITDRGKKSVKLSLNPKNVNRVLSAEALKPGML 

LTGTVSSLEDHGYLVDIGVDGTRAFLPLLKAQEY 

IRQKNKGAKLKVGQYLNCrVEKVKGNGGWSLS 

VGHSEVSTAIATEQQSWNLNNLLPGLVVKAQVQ 

KVTPFGLTLNFLTFFTGVVDFMHLDPKKAGTYFS 

NQAVRACILCVHPRTRWHLSLRPIFLQPGRPLTR 

LSCQNLGAVLDDVPVQGFFKKAGATFRLKDGVL 

AYARLSHLSDSKNVFNPEAFKPGNTHKCRIIDYS 

QMDELALLSLRTSIIEAQYLRYHDIEPGAVVKGT 

VLTIKSYGMLVKVGEQMRGLVPPMHLADILMK 

NPEKKYfflGDEVKCRVLLCDPEAKKLMMTLKKT 

LIESKLPVITCYADAKPGLQTHGFIIRVKDYGCIV 

KFYNNVQGLWKHELSTEYIPDPERVFYTGQVV 

KWVLNCEPSKERMLLSFKLSSDPEPKKEPAGHS 

QKKGKAINIGQLVDVICVLEKTKDGLEV A VLPHN 

IRAFLPTSHLSDHVANGPLLHHWLQAGDILHRVL 

CLSQSEGRVLLCRBCPALVSTVEGGQDPKNFSEIH 

PGMLLIGFVKSIKDYGVFIQLPSGLSGLAPKAIMS 

DKFVTSTSDHFVEGQTVAAKVTNVDEEKQRMLL 

SLRLSDCGLGDLAITSLLLLNQCLEELQGVRSLM 

SNRDSVLIQTLAEMTPGMFLDLVVQEVLEDGSV 

VFSGGPVPDLVLKASRYHRAGQEVESGQKKKVV 

E.NVDLLKLEVHVSLHQ\DL VNNRKARKLRKG SE 

HQAIVQHLEKSFAIASLVETGHLAAFSLTSHLND 

TFRFDSEKLQVGQGVSLTLKTTEPGVTGLLLAVE 

GPAAKRTMRPTQKDSETVDEDEEVDPALTVGTI 

KKHTLSIGDMVTGTVKSIKPTHVVVTLEDGIIGCI 

HASrDLDDVPEGTSPTTKLKVGKTVTARVIGGRD 

MKTFKYLPISHPRFVRTIPELSVRPSELEDGHTAL 

NTHSVSPMEKIKQYQAGQTVTCFLKKYNVVKK 

WLEVEIAPDIRGRIPLLLTSLSFKVLKHPDKKFRV 

GQALRATWGPDSSKTFLCLSLTGPHKLEEGEVA 

MGRVVKVTPNEGLTVSFPFGKIGTVSIFHMSDSY 

SETPLEDFVPQKWRCYELSTADNVLTLSLRSSRT 

NPETKSK VEDPEINSIQDIKEGQLLRG Y VG SIQPH 

G VFFRLGPS V VGL ARYSHV SQHS PSKKAL YNKH 

LPEGKLLTARVLRLNHQKNLVELSFLPGDTGKPD 

VLSASLEGQLTKQEERKTEAEERDQKGEKKNQK 

RNEKKNQKGQEEVEMPSKEKQQPQKPQAQKRG 

GRECRESGSEQERVSKKPKKAGLSEEDDSLVDV 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, HNHistidine, 
I=Iso)eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q-Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=ppssible nucleotide insertion 










YYREGKEEAEETNVLPKEKQTKPAEAPRLQLSSG 

FAWNVGLDSLTPALPPLAESSDSEEDEKPHQATI 

KKSKKERELEKQKAEKELSRTEEALMDPGRQPE 

SADDFDRLVLSSPNSSILWLQYMAFHLQATEIEK 

ARAVAERALKTISFREEQEKLNVWVALLNLENM 

YGSQESLTKVFERAVQYNEPLKVFLHLADIYAKS 

EKFQEAGELYNRMLKRFRQEKAVWIKYGAFLLR 

RSQAAASHRVLQRALECLPSKEHVDVIAKFAQL 

EFQLGDAERAKAIFENTLSTYPKRTDVWSVYID 

MTIKHGSQKDVRDIFERVIHLSLAPKRMKFFFKR 

YLDYEKQHGTEKDVQAVKABCALEYVEAKSSVL 

ED 


3470 


A 


2334 


1226 


TAAAPVAPGTMDDATVLRKKGY1VGINLGKGSY 

AKVKSAYSERLKFNVAVKJIARKKTPTDFVERFL 

PREMDILATVNHGSIKTYEIFETSDGRIYIIMELG 

VQGDLLEFIKCQGALHEDVARKMFRQLSSAVKY 

CUDLDIVHRDLKCENLLLDKDFNIKLSDFGFSKR 

CLRDSNGRIILSKTFCG SA A YA APE VLQSIPYQPK 

VYDIWSLGV1LYIMVCGSMPYDDSDIRKMLRIQK 

EHRVDFPRSKNLTCECKDLIYRMLQ\PDVS\KRLH 

IDEILSHSWLQPPKPK\ATSSASFKREGEGKYRAE 

CKLDTKTGLRPDHRPDHKLGAKTQHRLLVVPEN 

ENRMEDRLAETSRAKDHFflSGAEVGKAST 


3471 


A 


537 


148 


TERGAPQHPTLPLPSLTPSSVHTGQPKTTPSVmFL 
PSCEEPQANKATLVCLMNN/FYPGILMVTWKAD 
GTLITQSVEKTTPSKQSNNKYVASSYLSLTPEQW 
RSRRSYSCQVMQEGSTVEKSVAPAECS 


3472 


A 


1 


2272 

: 


DKPTRHKT YLS SS WAKMAAAEGP VGDGEL WQT 

WLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNWFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGIKGLMVLELPKRWGKNSEFEGGKST 

VNCSTTPVAERFFTSSTSLTLKHAAWYPSEILDPH 

VVLLTSDNVIRIYSLREPQTPTNVnLSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEVVAYPLYILYENGETFLTYISLLHSPGN/T 

WKAVGSIAHASXAAEDNYGYDACAVLCLPCVPN 

ILVIATESGMLYHCVVLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSDLQRSVANPAFLKASEKD1APPPEECLQLLS 

PvATQVFREQYILKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMOXLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPTIILSAYQRKCIQSILKEEGEHIREMVKQIN 

TYIP XTT-I VNTT7 


3473 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNVVFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGIKGLMVLELPKRWGKNSEFEGGKST 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=€nknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










VNCSTTPVAERFFTSSTSLTLKHAAWYPSEILDPH 

WLLTSDNVrRJYSLREPQTPTNVIILSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEWAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGSIAHASVAAEDNYGYDACAVLCLPCVPN 

ELVIATESGMLYHCVVLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKD1APPPEECLQLLS 

RATQVFREQYILKQDLAKEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLPvHLGNAIKQVTMKKDYQQQKMEKVL 

SLPKPTIILSAYQRKCIQSILKEEGEHIREMVKQIN 

DIRNHVNF 


3474 


A 


4344 


2550 


DRRREPERHVRVKQRTSVLNMLRRLDKIRFRGH 

KRDDFLDLAESPNASDIECSDEIPLKVPRTSPRDS 

EELPJDPAGPGTLIMATGVQDFNRTEFDRLNEIKG 

HLEIALLEKHFLQEELRKLREETNAEMLRQELDR 

ERQRRMELEQKVQEVLKARTEEQMAQQPPKGQ 

AQASNGAERRSQGLSSRLQKWFYERFGEYVEDF 

RFQPEENTYETEEPLSARRLTENMRRLKRGAKPV 

TNFVKNLSALSDWYSVYTSAIAFTVYMNAVWH 

GWAIPLFLFLAILRLSLNYLIARGWRIQWSrVPEV 

SEPVEPPKEDLTVSEKFQLVLDVAQKAQNLFGK 

MADILEKIKNLFMWVQPEITQKLYVALWAAFLA 

SCFFPYRLVGLAVGLYAGIKFFLIDFIFKRCPRLR 

AKYDTPYIIWRSLPTDPQLKERSSAAVSRRLQTTS 

SRSYVPSAPAGLGKEEDAGRFHSTKKGNFHEIFN 

LTENERPLAVCENGWRCCLINRDRKMPTDYIRN 

GVLYVnENYLCFESSKSGSSKRNKVIKLVDITDI 

QKYKVLSVLPGSGMGIAVSTPSTQKPLVFGAMV 

HRDEAFETILSQYIKJTSAAASGGDS 


3475 


A 


2 


1126 


TAARRRQKGAAAAAETHGQAKAKSGWLKPYYF 

IELMESRKDITNQEELWKMKPRRNLEEDDYLHK 

DTGETSMLKRPVLLHLHQTAHADEFDCPSELQH 

TQELFPQWHLPIKIAAIIASLTFLYTLLREVIHPLA 

TSHQQYFYKIPILVINKVLPMVSITLLALVYLPGV 

IAAIVQLHNGTKYKKFPHWLDKWMLTRKQFGL 

LSFFFAVLHAIYSLSYPMRRSYRYKLLNWAYQQ 

VQQNKEDALMEHDVWRMEIYVSLGIVGLAILAL 

LAVTSIPSVSDSLTWREFHYIQSKLGIVSLLLGTIH 

ALIFAWNKWIDIKQFVWYTPPTFMIAVFLPIVVLI 

FKSILFLPCLRKKILKIRHGWEDVTKINKTEICSQL 


3476 


A 


143 


3191 


AKAPPTGESSEPEAKVLHTKRLYRAVVEAVHRL 
DLILCNKTAYQEVFKPENISLRNKLRELCVBtLMF 

T TJTD\/rYVf^l? V A "CCT 1 U7P V\AWTJ\/IAT TVTTvTT/'I/'XJT 

JLrlr V JJ r OKJrvAJc-nLrL W Kiv V Y I ilVil^JLllvlNlsJsJll 

HSRSTLECAYRTHLVAGIGFYQHLLLYIQSFIYQL 

ELQCCIDWTHVTDPLIGCKKPVSASGKEMDWAQ 

MACHRCLVYLGDLSRYQNELAGVDTELLAERFY 

YQALSVAPQIGMPFNQLGTLAGSKYYNVEAMY 

CYLRCIQSEVSFEGAYGNLKRLYDKAAKMYHQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutatnine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 


■ 








KKCETRKLSPGKKRCKDIKRLLVNFMYLQSLLQ 

PKSSSVDSELTSLCQSVLEDFNLCLFYLPSSPNLS 

LASEDEEEYESGYAFLPDLLIFQMVIICLMCVHSL 

ERAGSKQYSAAIAFTLALFSHLVNHVNIRLQAEL 

EEGENPVPAFQSDGTDEPESKEPVEKEEEPDPEPP 

PVTPQVGEGRKSRKFSRLSCLRRRRHPPKVGDDS 

DLSEGFESDSSHDSARASEGSDSGSDKSLEGGGT 

AFDAETDSEMNSQESRSDLEDMEEEEGTRSPTLE 

PPRGRSEAPDSLNGPLGPSEASIASNLQAMSTQM 

FQTKRCFRLAPTFSNLLLQPTTNPHTSASHRPCV 

NGDVDKPSEPASEEGSESEGSESSGRSCRNERSIQ 

EKLQVLMAEGLLPAVKVFLDWLRTNPDLnVCA 

QSSQSLWNRLSVLLNLLPAAGELQESGLALCPEV 

QDLLEGCELPDLPSSLLLPEDMALRNLPPLRAAH 

RRFNFDTDRPLLSTLEESVVRICCIRSFGHF1ARLQ 

GSILQFNPEVGIFVSIAQSEQESLLQQAQAQFRMA 

QEEARRNRLMRDMAQLRLQLEVSQLEGSLQQPK 

AQSAMSPYLVPDTQALCHHLPVIRQLATSGRFIVI 

IPRTVIDGLDLLKKEHPGARDGIRYLEAEFKKGN 

RYIRCQKEVGKSFERHKLKRQDADAWTLYKILD 

SCKQLT\LAQGAGEEDPSGMVTIITGLPLDNPSVL 

SGPMQAALQAAAHASVDIKNVLDFYKQWKEIG 


3477 


A 


1 


3902 


MTEPRERRGYSVPPRPEVGTQATEWRVEESNFN 

KIFLKXDAELGRSNHLPTWDKPEDASWLPQSCL 

GGDAVATTGEIHEEKAWKTRALEVGQPAQRDIR 

RGELWGKEHGADQAIQETLEDLSSLERTLVVSES 

SPLGGDCQEVTTLTVKYQVSEEVPSGTVIGKLSQ 

ELGREERRRQAGAAFQVLQLPQALPIQVDSEEGL 

LSTGRRLDREQLCRQWDPCLVSFDVLATGDLALI 

HVEIQVLDINDHQPRFPKGEQELEISESASLRTRIP 

LDRALDPDTGPNTLHTYTLSPSEHFALDVIVGPD 

ETKHAELIVVKELDREIHSFFDLVLTAYDNGNPP 

KSGTSLVKVNVLDSNDNSPAFAESSLALEIQEDA 

APGTLLIKLTATDPDQGPNGEVEFFLSKHMPPEW 

LDTFSIDAKTGQVILRRPLDYEKNPAYEVDVQAR 

DLGPNPIPAHCKVLIKVLDVNDNIPSIHVTWASQP 

SLVSEALPBCDSFIALVMADDLDSGNNGLVHCWL 

SQELGHFRLKRTNGNTYMLLTNATLDREQWPK 

YTLTLLAQDQGLQPLSAKKQLSIQISDINDNAPVF 

EKSRYEVSTRENNLPSLHLITIKAHDADLGINGK 

VSYRIQDSPVAHLVAIDSNTGEVTAQRSLNYEEM 

AGFEFQV1AEDSGQPMLASSVSVWVSLLDANDN 

APEVVQPVLSDGKASLSVLVNASTGHLLVPIETP 

NGLGPAGTDTPPLATHSSRPFLLTTIVARDADSG 

ANGEPLYSIRSGNEAHLFILNPHTGQLFVNVTNA 

SSLIGSEWELEIVVEDQGSPPLQTRALLRVMFVTS 

VDHLRDSARKPGALSMSMLTVICLAVLLGIFGLI 

LALFMSICRTEKKDNRAYNCREAESTYRQQPKR 

PQKfflQKADIHLVPVLRGQAGEPCEVGQSHKDV 

TM/"C A A ^TVl/TYD/""*! A DT7UT TTOTT VDTT DXTAP 

UJvil AJYUVLbAO W JJJrUJH^ Ar r r±L 1 r 1 L> i K I LKJN K}Kj 

NQGAPAESREVLQDTVNLLFNHPRQRNASRENL 

NLPEPQPATGQPRSRPLKVAGSPTGRLAGDQGSE 

EAPQRPPASSATLRRQRHLNGKVSPEKESGPRQI 

LRSLVRLSVAAFAERNPVEELTVDSPPVQQISQLL 

SLLHQGQFQPKPNHRGNKYLAKPGGSRSAIPDTD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
. acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCysteine, D=Aspartic Acid, 
E=GluWmic Acid, ^Phenylalanine, G=Glycine, II=Histidine, 
I-Isoleucine, K=Lysinc, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










GPSARAGGQTDPEQEEGPLDPEEDLSVKQLLEEE 

LSSLLDPSTGLALDRLSAPDPAWMARLSLPLTTN 

YRDNVISPDAAATEEPRTFQTFGKAEAPELSPTG 

TRLASTFVSEMSSLLEMLLEQRSSMPVEAASEAL 

RRLSVCGRTLSLDLATSAASGMKVQGDPGGKTG 

TEGKSRGSSSSSRCL 


3478 


A 


13 


1620 


TLPPPGNSGCHRLCFPEFEFLQVTKMEFSGRKWR 

KLRLAGDQRNASYPHCLQFYLQPPSENISLIEFEN 

LAIDRVKLLKSVENLGVSYVKGTEQYQSKLESEL 

RKLKFSYRENLEDEYEPRRRDHISHFILRLAYCQS 

EELRRWFIQQEMDLLRFRFSELPKDKIQDFLKDSQ 

LQFEAISDEEKTLREQEIVASSPSLSGLKLGFESIY 

KIPFADALDLFRGRKVYLEDGFAYVPLKDIVAIIL 

NEFRAKLSKALALTARSLPAVQSDERLQPLLNHL 

SHSYTGQDYSTQGNVGKISLDQIDLLSTKSFPPC 

MRQLHKALRENHHLRHGGRMQYGLFLKGIGLT 

LEQALQFWKQEFIKGKMDPDKFDKGYSYNIRHS 

FGKEGKRTDYTPFSCLBQILSNPPSQGDYHGCPFR 

HSDPELLKQKLQSYKISPGGISQILDLVKGTHYQ 

V\ACQKYFEMIHTVDDCGFS\LSHPNQYFCESQRI 

LNGGKDIKKEPIQPETPQPKPSVQKTKDASSALA 

SLNSSLEMDMEGLEDYFSEDS 


3479 


A 


698 


138 


RPELEL WRLRSRS WRPLG VPRRCHRRN WKEP V R 

AQPLSVTVWAPRCQRP/QPPAPEPSSPNAAVPEAI 

PTPRAAASAALELPLGPAPVSVAPQAEAEARSTP 

GPAGSRLGPETFRQRFRQFRYQDAAGPREAFRQL 

REL/SPRQWLRPDI\RTKEQ\IVEMLVQEQLLAILP 

EAARARRIRRRTDVRITG 


3480 


A 


117 


2226 


RRGSRSRGPFAEPAAPGGLCSSSEEKTEEGGMAV 

GLCKAMSQGLVTFRDVALDFSQEEWEWLKPSQ 

KDLYRDVMLENYRNLVWLGLSISKPNMISLLEQ 

GKEPWMVERKMSQGHCADWESWWEIEELSPK 

WFffiEDEISQEMVMERLASHGLECSSFREAWKY 

KGEFELHQGNAERHFMQVTAVKEISTGKRDNEF 

SNAWEKHTPEISIFNTTESVPTIQQVHKFDIYDKLF 

PQNSVIIEYKRLHAEKESLIGNECEEFNQSTYLSK 

DIGIPPGEKPYESHDFSKLLSFHSLFTQHQTTHFG 

KLPHGYDECGDAFSCYSFFTQPQRIHSGEKPYAC 

NDCGKAFSHDFFLSEHQRTHIGEKPYECKECNKA 

FRQSAHLAQHQRIHTGEKPFACNECGKAFSRYAF 

LVEHQRIHTGEKPYECKECNKAFRQSAHLNQHQ 

RIHTGEKPYECNQCGKAFSRRIALTLHQRIHTGE 

KPFKCSECGKTFGYRSHLNQHQRIHTGEKPYECI 

KCGKFFRTDSQLNRHHRIHTGERPFECSKCGKAF 

SDALVLIHHKRSHAGEKPYECNKCGKAFSCGSY 

LNQHQRIHTGEKPYECSECGKAFHQILSLRLHQRI 

HAGEKPYKCNESQRVRRSELAVSRGLTTKPADT 

GPDSTLNAAKVAEPARAGTEAALRPALSVAESA 

TSLGPLHQGRRFPEAPAAHPGGTGFTVCAS 


3481 


A 


2 


1522 


ASRHGMTPGALLMLLGALGPPLAPGVRGSEAEG 
RLREKLFSGYDSSVRPAREVGDRVRVSVGLILAQ 
LISLNEKDEEMSTKVYLDLEWTDYRLSWDPAEH 
DGIDSLRITAESVWLPDWLLNNNDGNFDVALDI 
SVWSSDGSVRWQPPGIYRSSCSIQVTYFPFDWQ 
NCTMVFSSYSYDSSEVSLQTGLGPDGQGHQEIHI 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, S-Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










HEGTFEENGQWENIHKPSRLIQPPGDPRGGREGQ 

RQEVIFYLIIRRKPLFYLVNVIAPCILITLLAIFVFY 

LPPDAGEKMGLSIFALLTLTVFLLLLADKVPETSL 

SVPIIIKYLMFTMVLVTFSVILSVVVLNLHHRSPH 

THQMPLWVRQIFIHKLPLYLRLKRPKPERDLMPE 

PPHCSSPGSGWGRGTDEYFIRKPPSDFLFPKPNRF 

QPELSAPDLRRFIDGPNRAVALLPELREVVSS1SYI 

ARQLQEQEDHDALKEDWQFVAMWDRLFLWTF 

IBFTSVGTLWIFLDATYHLPPPDPFP 


3482 


A 


1273 


172 


ERWDSGGADAEWYALADWTAVWLPRSDFYTR 

LQTGEGHVPALRLPAGMPPDSPRELVPKQAPCSP 

SDPALPWTLGHGNQPPA WPEPQGPMGPAG VAA 

RPGRFFGVYLLYCLNPRYRVRWYVGFTVNTARR 

VQQHNGGRKKGGA\GRTSGRGPWEMVLVVHGF 

PSSVAALRFEWAWQHPHASRRLAHVGPRLRGET 

AFAFHLRVLAHMLRAPPWARLPLTLRWVRPDLR 

QDLCLPPPPHVLLAFGPPPAQVPRPQRRRAGPFD 

DAEPEPDQGDPGACCSLCAQTIQDEEGPLCCPHP 

GCLLRAHVICLAEEFLQEEPGQLLPLEGQCPCCE 

KSLLWGDLIWLCQMDTEKEVEDSELEEAHWTD 

LLET 


3483 


A 


230 


3686 


WRPWPCIDTSWNLQVAARTLRVSSAQCGLVPT 

MARVESPVPAARASLTGSCVLGQAMPLRGGAGP 

SPASHGPTHGPSDPRTCLPGRGAGGMRPHGRGA 

LGCCGLCSFYTCHGAAGDEIMHQDIVPLCAADIQ 

DQLKKRFAYLSGGRGQDGSPVITFPDYPAFSEIPD 

KEFQNVMTYLTSIPSLQDAGIGFIL\TDRRRDKW 

TSVKASVLRIAASFPANLQLVLVLRPTGFFQRTLS 

DIAFKFNRDDFKMKVPVIMLSSVPDLHGYIDKSQ 

LTEDLGGTLDYCHSRWLCQRTAIESFALMVKQT 

AQMLQSFGTELAETELPNDVQST\SSVLCAHTEK 

KDKAKEDLRLALKEGHSVLESLRELQAEGSEPSV 

NQDQLDNQATVQRLLAQLNETEAAFDEFWAKH 

QQKLEQCLQLRHFEQGFREVKAILDAASQKIATF 

TDIGNSLAHVEHLLRDLANFQEKSGVFVERARA 

LSLTASSFIGNKHYAVDSIRPKCQELRHLCDQFSA 

ELARRRGLLSKSLELHRRLETSMKWCDEGIYLLA 

SQPVDKCQSQDGAEAALQEIEKFLETGAENKIQE 

LNAIYKEYESILNQDLMEHVRKVFQKQASMEEV 

FHRRQASLKKLAARQTRPVQPVAPRPEALAKSP 

CPSPGIRRGSENSSSEGGALRRGPYRRAKSEMSES 

RQGRGSAGEEEESLAELRRHVMSELLDTERAYVE 

ELLCVLEGYAAEMDNPLMAHLLSTGLHNKKDV 

LFGNMEEIYHFHNRIFLRELENYTDCPELVGRCF 

LERMEDFQIYEKYCQNKPRSESLWRQCSDCPFFQ 

ECQRKLDHKLSLDSYLLKPVQRITKYQLLLKEM 

LKYSRNCEGAEDLQEALSSILGILKAVNDSMHLI 

AITGYDGNLGDLGKLLMQGSFSVWTDHKRGHT 

KVKELARFKPMQRHLFLHEKAVLFCKKREENGE 

GYEKAPSYSYKQSLNMAAVGITENVKGDAKKFE 

IWYNAREEVYIVQAPTPEIKAAWVNEIRKVLTSQ 

LQACREASQHRALEQSQSLPLPAPTSTSPSRGNSR 

NIKKLEERKTDPLSLEGYVSSAPLTKPPEKGKGW 

SKTSHSLEAPEDDGGWSSAEEQINSSDAEEDGGL 

GPKKLVPGKYTVVADHEKGGPDALRVRSGDVV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residne of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucinc, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










ELVQEGDEGLW 


3484 


A 


208 


6103 


VTMAQQAADKYLYVDKNFINNPLAQADWAAK 

KLVWVPSDKSGFEPASLKEEVGEEAIVELVENGK 

KVKVNKDDIQKMNPPKFSKVEDMAELTCLNEAS 

VLHNLKERYYSGLIYTYSGLFCVVINPYKNLPIYS 

EEIVEMYKGKKRHEMPPHIYAITDTAYRSMMQD 

REDQSILCTGESGAGKTENTKKVIQYLAYVASSH 

KSKKDQGELERQLLQANPELEAFGNAKTVKNDN 

SSRFGKFIRINFDVNGYIVGANIETYLLEKSRAIRQ 

AKEERTFHIFYYLLSGAGEHLKTDLLLEPYNKYR 

FLSNGHVTIPGQQDKDMFQETMEAMRIMGIPEEE 

QMGLLRVISGVLQLGNIVFKKERNTDQASMPDN 

TAAQKVSHLLGINVTDFTRGILTPRIKVGRDYVQ 

KAQTKEQADFA1EALAKATYERMFRWLVLRINK 

ALDKTKRQGASFIGILDIAGFEIFDLNSFEQLCINY 

TNEKLQQLFNHTMFELEQEEYQREGIEWNFIDFG 

LDLQPCIDLIEKPAGPPGELALLDEECWFPKATOK 

SFVEKVMQEQGTHPKFQKPKQLKDKADFCIIHY 

AGKVDYKADEWLMKNMDPLNDNIATLLHQSSD 

KFVSELWKDVDPJIGLDQVAGMSETALPGAFKT 

RKGMFRTVGQLYKEQLAKLMATLRNTNPNFVR 

CIIPNHEKKAGKLDPHLVLDQLRCNGVLEGIRICR 

QGFPNRVVFQEFRQRYEDLTPNSIPKGFMDGKQA 

CVLM1KALELDSNLYRIGQSKVFFRAGVLAHLEE 

ERDLKITDVIIGFQACCRGYLARKAFAKRQQQLT 

AMKVLQRNCAAYLKLRNWQWWRLFTKVKPLL 

QVSRQEEEMMAKEEELVKVREKQLAAENRLTE 

METLQSQLMAEKLQLQEQLQAETELCAEAEELR 

ARLTAK\KQ\ELEEICHDLEARVEEEEERCQHLQA 

EKKKMQQNIQELEEQLEEEESARQKLQLEKVTT 

EAKLKKLEEEQIILEDQNCKLAKEKKLLEDRIAEF 

TTNLTEEEEKSKSLAKLKNKHEAM1TDLEERLRR 

EEKQRQELEKTRRKLEGDSTDLSDQIAELQAQMA 

ELKMQLAKKEEELQAALARVEEEAAQKNMALK 

KIRELESQISELQEDLKCERXASRNKAEKQKRDLG 

EELEALKTELEDTLDSTAAQQELRSKREQEVNIL 

KKTLEEEAKTHEAQIQEMRQKHSQAVEELAEQL 

EQTKRVKANLEKAKQTLENERGELANEVKVLLQ 

GKGDSEHKRKKVEAQLQELQVKFNEGERVRTEL 

ADKVTKLQVELDNVTGLLSQSDSKSSKLTKDFS 

ALESQLQDTQELLQEENRQKLSLSTKLKQVEDE 

KNSXFREQLEEEEEEAKHNLEKQIATLHAQVADM 

KKKMEDSVGCLETAEEVKRKLQKDLEGLSQRHE 

EKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQ 

SACNLEKKQKKFDQLLAEEKTISAKYAEERDRA 

EAEAREKETKALSLARALEEAMEQKAELERLNK 

QFRTEMEDLMSSKDDVGKSVHELEKSKRAIEQQ 

VEEMKTQLEELEDELQATEDAKLRLEVNLQAM 

KAQFERDLQGRDEQSEEKKKQLVRQVREMEAE 

T T" , T"\T" , T» /~\T~h flit f A 1 1 1 AT* IT 1/" V T~*"» «T\t T /"r\T i-i i t \ r> » 

LEDERKQRSMAVAARKKLEMDLKDLEAHIDSA 

NKNRDE AKQLRKLQ AQMKDCMRELDDTRA SR 

EEILAQAKENEKXLKSMEAEMQLQEELAAAER 

AKRQAQQERDELADEIANSSGKGALALEEKRRL 

EARIAQLEEELEEEQGNTELINDRLKKA'NLQIDQI 

NTDLNLERSHAQKNENARQQLERQNKELKVKL 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide ■ 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of ' 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalaninc, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










QEMEGTVKSKYKASITALEAKIAQLEEQLDNETK 

ERQAACKQVRRTEKKLKDVLLQVDDERRNAEQ 

YKDQADKASTRLKQLKRQLEEAEEEAQRANASR 

RKLQRELEDATETADAMNREVSSLKNKLRRGDL 

PFWPRRMARKGAGDGSDEEVDGKADGAEAKP 

AE 


3485 


A 


2 


1782 


CSTGVSKAPLTYLMSYGFELGWRKGNRAVACR 

EDRGGESVGMGQESILSQVHWWEAEPVEKTPGR 

DSEATMSLRVHTLPTLLGAVVRPGCRELLCLLM 

1TVTVGPGASGVCPTACICATDIVSCTNKNLSKVP 

GNLFRLIKRLDLSYNRIGLLDSEWIPVSFAKLNTL 

ILRHNNITSISTGSFSTTPNLKCLDLSSNKLKTWK 

NAVFQELKVLEVLLLYNNHISYLDPSAFGGLSQL 

QKLYLSGNFLTQFPMDLYVGRFKLAELMFLDVS 

YNRIPSMPMHHINLVPGKQLRGIYLHGNPFVCD\ 

CSLVSLLVFWYRRHFSSVMDFKNDYTCRLWSDS 

RHSRQVLLLQDSFMNCSDSIINGSFRALGFIHEAQ 

VGERLMVHCDSKTGNANTDFIWVGPDNRLLEPD 

KEMENFYVFHNGSLVIESPRFEDAGVYSCIAMNK 

QRLLNET VD VTIN VSNFTV S R S HA HE AFNTAFTT 

LAACVASIVLVLLYLYLTPCPCKCKTKRQKNML 

HQSNAHSS1LSPGPASDASADERKAGAGKRVVFL 

EPLKDTAAGQNGKVRLFPSEAVIAEGILKSTRGK 

SDSDSVNSVFSDTPFVAST 


3486 


A 


357 


1173 


GDPRETKVFPSRSFARNTVGVSHHQSHLFHTVSR 

IYVEDKHKILYCEVPKAGCSNWKRILMVLNGLA 

SSAYNISHNAVHYGKHLKKLDSFDLKGIYTRLDT 

YTKALVLVRDPMERLVSAFRDKFDHPNSYYHPVF 

GKAIKKYRPNACEEALINGSGVKFKEFIHYLLDS 

HRPVGMDIHWEKVSKLCYPCLINYDFVGKFETL 

EEDANYFLQMIGAPKELKFPNFKDRHSSDERTNA 

QWRQYLKDLTRTERQLIYDFYYLDYLMFNYTT 

PFL 


3487 


A 


2 


3281 


CDKSGAVPFSTTRSPRRPSPRSAGPSLSSVSPRSQ 

LWASSGLSEEHAAPLLPAWPRHPCPPSLTPGPSM 

AQGAMRFCSEGDCAISPPRCPRRWLPEGPVPQSP 

PASMYGSTGSLLRRVAGPGPRGRELGRVTAPCTP 

LRGPPSPRVAPSPWAPSSPTGQPPPGAQSSWEFR 

FVEKASVRPLNGLPAPGGLSRSWDLGGVSPPRPT 

PALGPGSNRKLRLEASTSDPLPARGGSALPGSRN 

LVHGPPAPPQVGADGLYSSLPNGLGDPPERLATL 

FGGPADTGFLNQGDTWSSPREVSSHAQRIARAK 

WEFFYGSLDPPSSGAKPPEQAPPSPPGVGSRQGS 

GVAVGRAAKYSETDLDTVPLRCYRETDIDEVLA 

EREEADSAIESQPSSEGPPGTAYPPAPRPGPLPGP 

HPSLGSGNEDEDDDEAGGEEDVDDEVFEASEGA 

RPGSRMPLKSPVPFLPGTSPSADGPDSFSCVFEAI 

LESHRAKGTSYTSLASLEALASPGPTQSPFFTFEL 

PPQPPAPRPDPPAPAPLAPLEPDSGTSSAADGPWT 

QRGEEEEAEARAKLAPGREPPSPCHSEDSLGLGA 

APLGSEPPLSQLVSDSDSELDSTERLALGSTDTLS 

NGQKADLEAAQRLAKRLYRLDGFRKADVARHL 

GKNNDFSKLVAGEYLKFFVFTGMTLDQALRVFL 

KELALMGETQERERVLAHFSQRYFQCNPEALSSE 

DGAHTLTCALMLLNTDLHGHN1GKRMTCGDFIG 
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SEQDO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










NLEGLNDGGDFPRELLKALYSSIKNEKLQWAIDE 

EELRRFLSELADPNPKVIKRISGGSGSGSSPFLDLT 

PEPGAAVYKHGALVRKVHADPDCRKTPRGKRG 

WKSFHGILKGMILYLQKEEYKPGKALSETELKN 

AISIHHALATRASVNYSKRPHVFYLRTADWRVFL 

FQAPSLEQMQSWITRINVVAAMFSAPPFPAAVSS 

QKKFSRPLLPSAATRLSQEEQVRTOEAKLKAMA 

SELREHRAAQLGKKGRGKEAEEQRQKEAYLEFE 

KSRYSTYAALLRVKLKAGSEELDAVEAALAQAG 

STEDGLPPSHSSPSLQPKPSSQPRAQRHSSEPRPG 

AGSGRRKP 


3488 


A 


441 


1968 


GTETPHCWGRGTAGLRRELDREERDGPGTATMS 

FPHFGHPYRGAFQFLVASASSSTTCCESTLRSVSY 

VASGSTPAPALCCAP\YDSRLLGSARPELGAALGI 

YGAPYAAAAAAQSYPGYLPYSPEPPSLYGALNP 

QYEFKEAAGSFTSSLAQPGAYYPYERTLGQYQY 

ERYGAVELSGAGRRKNATRETTSTLKAWLNEHR 

KNPYPTKGEKIMLAIITKMTLTQVSTWFANARRR 

LKKENKMTWAPKNKGGEERKAEGGEEDSLGCL 

TADTKEVTASQEARGLRLSDLEDLEEEEEEEEEA 

EDEEVVATAGDRLTEFRKGAQSLPGPCAAAREG 

RLERRECGLAAPRFSFNDPSGSEEADFLSAETGSP 

RLTMHYPCLEKPPJWSLAHTATASAVEGAPPARP 

RPRSPECRMIPGQPPASARRLSVPRDSACDESSCI 

PKAFGNPKFALQGLPLNCAPCPRRSEPVVQCQYP 

SGAEGSGPPAALGVSMQKTPTYRPARQLHTLCH 

SSLP 


3489 


A 


718 


2073 


IAAYHKALSYRGHVHANNRGTNNVHFTPPPSPS 

RGILPMNPRNMMNHSQVGQGIGIPSRTNSMSSSG 

LGSPNRSSPSIICMPKQQPSRQPFTVNSMSGFGMN 

RNQAFGMNNSLSSN1FNGTDGSENVTGLDLSDFP 

ALADRNRREGSGNPTPLINPLAGRAPYVGMVTK 

PANEQSQDFSIHNEDFPALPGSSYKDPTSSNDDSK 

SNLNTSGKTTSSTDGPKFPGDKSSTTQNNNQQKK 

GIQVLPDGRVTNIPQGMVTDQFGMIGLLTFIRAA 

ETDPGMVHLALG SDLTTLGLNLN SPENL YPKF AS 

pwasspcrpqdidfhvpseyltnihirdklffffs 

w/taklgrygedllfylyymnggdvlqllaav 

elfnrdwryhkeervwitrapgmeptmktnty 

ergtyYffdclnwrkvakefhleydkleerphl 

pstfnynpaqqaf 


3490 • 


A 


2 


2833 


FVAKMATSQYFDFAQGGGPQYSTQAPTLPLPTV 

GASYTGQPTPGMDPAVNPAFPPAAPAGYGGYQP 

HSGQDFAYGSRPQEPVPTATTMATYQDSYSYGQ 

SAAARSYEDRPYFQSAALQSGRMTAADSGQPGT 

QEACGQPSPHGSHSHAQPPQQAPIVESGQPASTL 

SSGYTYPTATGVQPESSASIVTSYPPPSYNPTCTA 

YTAPSYPNYDASVYSAASPFYPPAQPPPPPGPPQ 

QLPPPPAPAGSGSSPRADSKPPLPSKLPRPKAGPR 

QLQLHYCDICKISCAGPQTYREHLGGQKHRKKE 

AAQKTGVQPNGSPRGVQAQLHCDLCAVSCTGA 

D A Y AAHIRG SKHQK VFKLHAKL G KP IPTLEP AL A 

TESPPGAEAKPTSPTGPSVCASSRPALAKRPVASK 

ALCEGPPEPQAAGCRPQWGKPAQPKLEGPGAPT 

QGGSKEAPAGCSDAQPVGPEYVEEVFSDEGRVL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
. peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glulamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=TIireonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










RFHCKLCECSFNDLNAKDLHVRGRRHRLQYRKK 

VNPDLPIATEPS SRAKK VLEERMRKQRHL AEERL 

EQLRRWHAERRRLEEEPPQDVPPHAPPDWAQPL 

LMGRPESPASAPLQPGPvRPASSDDRHVMCKrIATI 

YPTEQELLAVQRAVSHAERALKLVSDTLAEEDR 

GRREEEGDKRSSVAPQTRVLKGVMRVGILAKGL 

LLRGDRNVRLALLCSEKPTHSLLRRIAQQLPRQL 

QMVTEDEYEVSSDPEANIVISSCEEPRMQVTISVT 

SPLMREDPSTDPGVEEPQADAGDVLSPKKCLESL 

AALRHARWFQARASGLQPCVrVIRVLRDLCRRV 

FRWGALPAWAMELLVEKAVSSAAGPLGPGDAV 

RRVLECVATGTLLTDGPGLQDPCERDQTDALEP 

MTLQEREDVTASAQHALRMLAFRQTHKVLGMD 

LLPPRHRLGARFRKRQRGPGEGEEGAGEKKRGR 

RGGEGLV 


3491 


A 


2 


1321 


FVGDGALSGCRRGRAPRVPSMAGSLPPCVVDCG 

TGYTKLGYAGNTEPQFnPSCIAIRESAKVVDQAQ 

RRVLRGVDDLDFFIGDEAIDKPTYATKWPIRHGII 

EDWDLMERFMEQVVFKYLRAEPEDHYFLMTEP 

PLNTPENREYLAEIMFESFNVPGLYIAVQAVLAL 

AAS WTSRQ VGERTLTGI VID SGDG VTH VIP V AEG 

YVIGSCIKHIPIAGRDITYFIQQLLREREVGIPPEQS 

LETAKAIKEKYCYICPDIVKEFAKYDVDPRKWIK 

QYTGINAINQKKFVIDVGYERFLGPEIFFHPEFAN 

PDFMESISDWDEVIQNCPIDVRRPLYICNWLSG 

GSTMFRDFGRRLQRDLKRVVDARLRLSEELSGG\ 

RIKPKPVEVQWTHHMQRYAV\WFGG\SMLASTP 

EFFQVCHTKKDYEEYGPSICRHNPVFGVMS 


3492 


A 


3 


2024 


PNGVALLHLPG AAVIPNTNYMFQDALGGRSRG S 

REESPAPSRAPAS A SL WRRLV V VE AKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 

LYHHTKNSEQARSHLEKAWLISQQ1PQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 

WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARVVGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQrVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDBCALMQLEJCLKMLDCSPILSSFQVILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAA QLHTLLGL YC V S VN CMDN AEA QFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEW\LYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVVPAMQLASKPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHffiACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 




A 

A 


3 


2024 


PNGVALLrn^PGAAVIPNTNYMFQDALGGRSRGS 

REESPAPSRAPASASLWRRLVVVEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 

LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, . 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARWGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEWVLYS 

LLERINPDHSFPVSSHCLRAAAFYVRGLFSFFQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FYVLGNHRESNNMVWAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHIEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3494 


A 


2 


1615 


VLRGQRGPAGGLAEERRRGRNEWRIHDVTTAPF 

PGLVQRRSRLLIVSQVRYFLKNKVSPDLCNEDGL 

TALHQCCIDNFEEIVKLLLSHGANVNAKDNELW 

TPLHAAATCGHINLVKILVQYGADLLAVNSDGN 

MPYDLCEDEPTLDVIETCMAYQGITQEKINEMRV 

APEQQMIADIHCMIAAGQDLDWIDAQGATLLHI 

AGANGYLRAAELLLDHGVRVDVKDWDGWEPL 

HAAAFWGQMQMAELLVSHGAN\LNARTSMDE 

MPIDLCEEEEFKVLLLELK\HKHDVIMKSQLRHK 

SSLSRRTSHRQAS/SVGKVVRRTQPVGTGPNLWR 

KEYE/GEEAILWQRSA\AEDQRTSTYNGDIRET\R 

TDQENKDPNPRLEK\PVLLSEFPTKIPRGELDMPV 

ENGLRAPVSAYQYALANGDVWKVHEVPDYSM 

AYGNPG VADATPP WSS YKEQSPQTLLELKRQRA 

AAKLLSHPFLSTHLGSSMARTGESSSEGKAPLIG 

GRTSPYSSNGTSVYYTVTSGDPPLLKFKAPIEEM 

EEKVHGCCRIS 


3495 


A 


327 


1078 


APMADTTPNGPQGAGAVQFMMTNKLDTAMWL 

SRLFTVYCSALFVLPLLGLHEAASFYQRALLANA 

LTSALRLHQRLPHFQLSRAFLAQALLEDSCHYLL 

YSLIFVNSYPVTMSIFPVLLFSLLHAATYTKKVL\ 

DARG\SNSLPLLR\SVLDKLSANQQNILKFIACNEI 

FLMPATVFMLFSGQGSLLQPFIYYRFLTLRYSSRR 

NPYCRTLFlNfELRIVVEHirMXPACPLFVRRLCLQS 

IAFISRLAPTVP 


3496 


A 


3 


2867 


SSRTREMEEKEILRRQIRLLQGLIDDYKTLHGNAP 

APGTPAASGWQPPTYHSGRAFSARYPRPSRRGYS 

SHHGPSWRKKYSLVNRPPGPSDPPADHAVRPLH 

GARGGQPPVPQQHVLERQVQLSQGQNVVIKVKP 

PSKSGSASASGAQRGSLEEFEDTPWSDQRPREGE 

GEPPRGQLQPSRPTRARGTCSVEDPLLVCQKEPG 

KPRMVKSVGSVGDSPREPRRTVSESVIAVKASFP 

SSALPPRTGVALGRKLGSHSVASCAPQLLGDRRV 

DAGHTDQPVPSGSVGGPARPASGPRQAREASLV 

VTCRTNKr KKNN YKWVAASSKSPRVARRALSPR 

VAAENVCKASAGMANKVEBCPQLIADPEPKPRKP 

ATSSKPGSAPSKYKWKASSPSASSSSSFRWQSEA 

GSKDHASQLSPVLSRSPSGD\RPALAHSGLKPLSG 

ETPLSAYKVKTRTKIIRRRGSTSLPGDKKSGTSPA 

ATAKSHLSLRRRQALRGKSSPVLKKTPNKGLVQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lencine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 


- - 








VTKHRLCRLPPSRAHLPTKE A S SLHA VRTAPTSK 

VIKTRYRIVKKTPASPLSAPPFPLSLPSWRARRLS 

LSRSLVLNRLRPVASGGGKAQPGSPWWRSKGYR 

CIGGVLYKVSANKLSKTSGQPSDAGSRPLLRTGR 

LDPAGSCSRSLASRAVQRSLAIIRQARQRREKRK 

EYCMYYNRFGRCNRGERCPYIHDPEKVAVCTRF 

VRGTCKKTDGTCPFSHHVSKEKMPVCSYFLKGI 

CSNSNCPYSHVYVSPvKAEVCSDFLKGYCPLGAK 

CKKKHTLLCPDFARRGACPRGAQCQLLHRTQKR 

HSRRAATSPAPGPSDATARSRVSASHGPRKPSAS 

QRPTRQTPSSAALTAAAVAAPPHCPGGSASPSSS 

KASSSSSSSSSPPASLDHE\APSLQEAALAAACSN 

RLCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDSG 

KPLHIKPRL 


3497 


A 


1586 


141 


ATARDLGCARRIDRWMESTPSRGLNRVHLQCR 

NLQEFLGGLSPG VLDRLYGHPATCLAVFRELPSL 

AKNWVMRMLFLEQPLPQAAVALWVKKEFSKA 

QEESTGLLSGLRIWHTQLLPGGLQGLILNPIFRQN 

LRIALLGGGKAWSDDTSQLGPDKHARDVPSLDK 

YAEERWEVVLHFMVGSPSAAVSQDLAQLLSQA 

GLMKSTEPGEPPCITSAGFQFLLLDTPAQLWYFM 

LQYLQTAQSRGMDLVEILSFLFQLSFSTLGKDYS 

VEGMSDSLLNFLQHLREFGLVFQRKRKSRRYYP 

T/RALAINLSSGVSGAGGTVHQPGFIVWETNYRL 

YAYTESELQIALIALFSEMLYPFP\NMVY\ARVTR\ 

ESVQQAIASGITAQQIIHFLRTRAHPVMLKQTPVL 

PPTITDQIRLWELERDRLRFTEGVLYNQFLSQVDF 

ELL\LAHAPKLGVLVFE/NTPAKRLMWTPAGHS 

DVKRFWKRQKHSS 


3498 


A 


790 


190 


RDLGPAALMTASASSFSSSQGVQQPSIYSFSQITR 

SLFLSNGVAANDKLLLSSNRITAIVNASVGSGQRI 

LRG\LQYIKVPVTDARDSRLYDFFDPIADLIHTVS 

MRQGRTLLNCMAG\MSRSASLCLAYLMKYHSM 

S\LLDAHTWA/TKSRRPnRPNNGFWEQLINYEFK 

LFNNNTVRMINSP VG NIPDI YEKDLRMMI SM 


3499 


A 


31 


1586 


TAGFLLAPLEMQRLLTPVKRILQLTRAVQETSLT 

PARLLPVAHQRFSTASAVPLAKTDTWPKDVGIL 

ALEVYFPAQYVDQTDLEKYNNVEAGKYTVGLG 

QTRMGFCSVQEDINSLCLTVVQRLMERIQLPWD 

SVGRLEVGTETIIDKSKAVKTVLMELFQDSGNTD 

IEGIDTTNACYGGTASLFNAANWMES SSWDGRY 

AMVVCGDIAVYPSGNARPTGGAGAVAMLIGPK 

APLALERGLRGTHMENVYDFYKPNLASEYPIVD 

GKLSIQCYLRALDRCYTSYRKKIQNQWKQAGSD 

RPFTLDDLQYMEFHTPFCKMVQKSLARLMFNDF 

LSASSDTQTSLYKGLEAFGGLKLEDTYTNKDLD 

KALLKASQDMFDKKTKASLYLSTHNGNMYTSSL 

YGCLASLLSHHSAQELAGSRIGAFSYGSGLAASF 

FSFRVSQDAAPGSPL\DKLVSSTSDLPKRLASRKC 

V SPEEFTEIMNQREQFYHKVhJFSPPGDTNSLFPGT 

WYLERVDEQHRRKYARRPV 


3500 


A 


185 


2692 


MLPTEVPQSHPGPSALLLLQLLLPPTSAFFPNIWS 
LLAAPGSITHQDLTEEAALNVTLQLFLEQPPPGRP 
PLRLEDFLGRTLLADDLFAAYFGPGSSRRFRAAL 
GEVSRANAAQDFLPTSRNDPDLHFDAERLGQGR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino . 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=ppssible nucleotide insertion 










. ARLVGALRETVVAARALDHTLARQRLGAALHA 
LQDFYSHSNWVELGEQQPHPHLLWPRQELQNLA 
QVADPTCSDCEELSCPRNWLGFTLLTSGYFGTHP 
PKPPGKCSHGGHFDRSSSQPPRGGINKDSTSPGFS 
PHHMLHLQAAKLALLASIQAFSLLRSRLGDRDFS 
RLLDITPASSLSFVLDTTGSMGEEINAAKIQARHL 
VEQRRGSPMEPVHYVLVPFHDPGFGPVFTTSDPD 
SFWQQLNEIHALGGGDEPEMCLSALQLALLHTPP 
LSDIFVFTDASPKDAFLTNQVESLTQERRCRVTFL 
VTEDTSRVQGRARREILSPLRFEPYKAVALASGG 
EWTKDQHIRDVAAIVGESMAALVTLPLDPPVV 
VPGQPLVFSVDGLLQKITVRIHGDISSFW1KNPAG 
VSQGQEEGGGPLGHTRRFGQFWMVTMDDPPQT 
GTWEIQVTAEDTPGVRVQAQTSLDFLFHFGIPME 
DGPHPGLYPLTQPVAGLQTQLLVEVTGLGSRAN 
PGDPQPHFSHVILRGVPEGAELGQVPLEPVGPPE 
RGLLAASLSPTLLSTPRPFSLELIGQDAAGRRLHR 
AAPQPSTVVPVLLELSGPSGFLAPGSKVPLSLRIA 
SFSGPQDLDLRTFVNPSFSLTSNLSRAHLELNESA 
WGRLWLEVPDSAAPDSVVMVTVTAGGREANPV 
PPTHAFLRLLVSAPAPQDRH 


3501 


A 


1245 


5815 


RRAHPSHSRLSPYLSVSRDPYFFVTVSRTILTLSA 

PAPPRRTPAPSMGTALLQRGGCFLLCLSLLLLGC 

WAELGSGLEFPGAEGQWTRFPKWNACCESEMSF 

QLKTRSARGLVLYFDDEGFCDFLELILTRGGRLQ 

LSFSIFCAEPATLLADTPVNDGAWHSVRIRRQFR 

NTTLFIDQVEAKWVEVKSKRRDMTVFSGLFVGG 

LPPELRAA ALKLTL A S VREREPFKG WIRE) VR VNS 

SQVLPVDSGEVKLDDEPPNSGGG\SPCEAGEEGE 

GGVCLNGGVCS WDDQAVCDCSRTGFRGKDCS 

QEDNNVEGLAHLMMGDQGKEEYIATFKGSEYF 

CYDLSQNPIQSSSDEITLSFKTLQRNGLMLHTGKS 

ADYVNLALKNGAVSLVINLGSGAFEALVEPVNG 

KFNDNAWHDVKVTRNLRQHSGIGHAMVTISVD 

GILTTTGYTQEDYTMLGSDDFFYVGGSPSTADLP 

GSPVSN1SFMGCLKEVVYKNNDVRLELSRLAKQ 

GDPKjMKIHGWAFKCENVATLDPITFETPESFISL 

pkwnakktgsisfdfrttepnglilfshgkprhq 

kdakhpqmikvdffaiemldghlyllldmgsgt 

kkallkkvndgewyhvdfqrdgrsgtisvnt 

lrtpytapgeseildlddelylgglpenkaglvf 

ptevwtallnygyvgcirdlfidgqskdirqma 

evqstagvkpscsketakpclsnpcknngmcrd 

gwnrYvcdcsgtgylgrscereatvlsydgsm 

fmkiqlpwmhteaedvslrfrsqraygilmat 

tsrdsadtlrleldagrvkltvnldcirincnss 

kgpetlfagynlndnewhtvrvvrrgkslklt 

vddqqamtgqmagdhtrlefhnietgnterry 

lssvpsnfighlqsltfngmayidlckngdidyc 

ELNARFGFRNIMDPVTFKTKSSYVALATLQAYT 

SMHLFFQFKTTSLDGLILYNSGDGNDFIVVELVK 

GYLHYVFDLGNGANLIKGSSNKPLNDNQWHNV 

M1SRDTSNLHTVKIDTKITTQITAGARNLDLKSDL 

YIGGVAKETYKSLPKLVHAKEGFQGCLASVDLN 

G\RLP\DLISDGSFSCNGTDSRRGMWKGPSTT\CQ 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, C=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=possible nucleotide insertion 










EDSCSNQGVCLQQWDGFSCDCSMTSFSGPLCND 

PGTTYIFSKGGGQITYKWPPNDRPSTRADRLAIGF 

STVQKEAVLVRVDSSSGLGDYLELHIHQGKIGVK 

FNVGTDDIADEESNAIINDGKYHVVRFTRSGGNA 

TLQVDSWPVIERYPAGRQLTIFNSQATinGGKEQ 

GQPFQGQLSGLYYNGLKVLNMAAENDANIAJVG 

NVRLVGEVPSSMTTESTATAMQSEMSTSIMETTT 

TLATSTARRGKPPTKEPISQTTDDILVASAECPSD 

DEDIDPCEPSSGGLANPTRAGGREPYPGSAEVIRE 

SSSTTGMVVGIVAAAALCILILLYAMYKYRNRDE 

GSYHVDESRNYISNSAQSNGAVVKEKQPSSAKSS 

NKNKKNKDKEYYV 


3502 


A 


394 


72 . 


KPAHLPFTVIIMPKRKPSEGAMSDKVKA/KFELQ 
RRSAGLFSKPTPPKPETRPKKDPANQRQKLPKVR 
KGKADA/SKEGNSPAEERCSMVQTQKVEGWRSG 
SELPVALSF 


3503 


A 


43 


3358 


SGGRGPVRVRSEQLSPSAEQVSQISQISLGRRPLS 

SLPPPPSRALAPTRAPDTALTIMEVAEyESPLNPS 

CKIMTFRPSMEEFREFNKYLAYMESKGAHRAGL 

AKVIPPKEWKPRQCYDD1DNLLIPAPIQQMVTGQ 

SGLFTQYNIQKKAMTVKEFRQLANSGKYCTPRY 

LD YEDLERKY WKNLTF V API YG ADING SI YDEG V 

DEWNlARLNTVLDVVEEECGISffiGVNTPYLYFG 

M\^TTFAWHTEDMDLYSINYLHFGEPKSWYAIP 

PEHGKRLERLAQGFFPSSSQGCDAFLRHKMTLIS 

PSVLKKYGIPFDKITQEAGEFMITFPYGYHAGFN 

HGFNCAESTNFATVRWIDYGKVAKLCTCRKDM 

VKISMDIFVRKFQPDRYQLWKQGKJDIYTIDHTKP 

TPASTPEVKAWLQRRRKVRKASRSFQCARSTSK 

RPKADEEEEVSDEVDGAEVPNPDSVTDDLKVSE 

KSEAAVKLRNTEASSEEESSASRMQVEQNLSDHI 

KLSGNSCLSTSVTEDIKTEDDKAYAYRSVPSISSE 

ADDSIPLSTGYEKPEKSDPSELSWPKSPESCSSVA 

ESNGVLTEGEESDVESHGNGLEPGEIPAVPSGER 

NSFKVPSIAEGENKTSKSWRHPLSRPPARSPMTL 

VKQQAPSDEELPEVLSIEEEVEETESWAKPLIHL 

WQTKPPNFAAEQEYNATVARMKPHCAICTLLMP 

YHKPDSSNEENDARWETKLDEWTSEGKTKPLIP 

EMCFIYSEENIEYSPPNAFLEEDGTSLLISCAKCC 

VRVHASCYGIPSHEICDGWLCARCKRNAWTAEC 

CLCNLRGGALKQTKNNKWAHVMCAVAVPEVR 

FTNVPERTQIDVGRIPLQRLKLKCIFCRHRVKRVS 

GACIQCSYGRCPASFHVTCAHAAGVLAMEPDDW 

PYVVNITCFRHKVNPNVKSKACEKVISVGQTVIT 

KHRNTRYYSCRVMAVTSQTFYEVMFDDGSFSRD 

TFPEDIVSRDCLKLGPPAEGEVVQVKWPDGKLY 

GAJCYFGSNIAHMYQVEFEDGSQIAMKREDIYTL 

DEELPKRVKARFVSAGRCHLGTCQVNSLSSPHVS 

QAQQETYLGFWINSKKSQCNIFLSGTY 


jDU4 


A 

A 


1 1 Oyl 
I 1^4 


139 


KUbbQ r D Abr KKr ACLGFGERLQEFSRLLRA VHR 

SRAWTCYLAIRMLMATCCPSPTTTACTGPWQRA 

PPLRLLVQKREADSSGLAFASNSLQRRKKGLLLR 

PVAPLRTRPPLLISLPQDFRQVSSVIDVDLLPETH 

RRVRLHKHG SDRPLGF YDRDGMS VR V APQG\LER 

VPGIFISRLVRGGLAESTGLLAVSDEILEVNGIEV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteinc, D=Aspartic Acid, 
E— Glutamic Acid, {^Phenylalanine, G~Glycine, H— Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine^ 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










AGKTLNQVTDMMVANSHN\LIVTVKPANQRNN 
VVRGASGRLTGPPSAGPGPAEPDSDDDSSDLVIE 
NRQPPSSNGLSQGPPCWDLHPGCRHPGTRSSLPS 
LDDQEQASSGWGSRIRGDGSGFSL 


.3505 


A 


3 


2898 


scrsatsqsgcgggrswlcsslkmaaqpprgirl 

salcpkflhtnstshtwpfsavaelidnaydpdv 

nakqiwidktvindhicltftdngngmtsdklh 

kmlsfgfsdkvtmnghvpvglygngfksgsm\r 

lgkdaivftkngesmsvgllsqtyl\evikaehv 

vvpivafnkhrqminlaeskaslaailehslfste 

qkllaeldaiigkkgtriiiwnlrsyknatefdfe 

kdkydiripedldeitgkkgykkqermdqiapes 

dyslraycsilylkprmqiilrgqkvktqlvsks 

layierdvyrpkflsktvritfgfncrnkdhygi 

mmyhrnrlikayekvgcqlrannmgvgvvgii 

ecnflkpthnkqdfdytneyrltitalgeklnd 

ywnemkvkknteyplnlpvediqkrpdqtwvq 

cdaclkwrklpdgmdqlpekwycsnnp\dpqfr 

ncevpeepededlvhptyektykktnkekfrirq 

pemiprjnaellfrpt\alstps\fsspkesvskr/rh 

lsegtnsyatrllnnhqvppqsepesnslkrrls 

trssilnabcnrrl\ssqf\ensvykg\ddddedvii 

leenstpkpavdhdidmkseqshveqggvqvef 

vgdsepcgqtgststsssrcdqgntaatqtevps 

lvvkkeetvedeidvrndavilpscveaeakihe 

tqettdksaddagcqlqelrnqlllvteekeny 

krqchmftdqikvlqqrilemndkyvkketch 

qstetoavfllEsingksespdhmvsqyqqalee 

ierlkkqcsalqhvkaecsqcsnnesksemdem 

avqlddvfrqldkcsierdqyksevellemeks 

qirsqceelkteveqlkstnqqtatdvstssneee 

svnhmdgeslklrslrvnvgqllamivpdldlq 

qvnydvdwdeilgqweqmseisst 


3506 


A 


2 


2120 


RPPEAGGRYRAGGRRQAAKPSRPPLPSRRRLPQG 

GRTRRAMDRPAAAAAAGCEGGGGPNPGPAGGR 

RPPRAAGGATAGSRQPSVETLDSPTGSHVEWCK 

QLIAATISSQISGSVTSENVSRDYKALRDGNKLA 

QMEEAPLFPGESIKArVKDVMYICPFMGAVSGTL 

TVTDFKLYFKNVERDPHFILDVPLGVISRVEKIGA 

QSHGDNSCGIEIVCKDMRNLRLAYK\QEEQSKLG 

IFENLNKHAFPLSNGQALFAFSYKEKFPINGWKV 

YDPVSEYKRQGLPNESWKISKINSNYEFCDTYPA 

nWPTSVKDDDLSKVAVFLAKGRVPVLSWIHPE 

SQATITRCSQPLVGPNDKRCKEDEKYLQTIMDAN 

AQSHKLIIFDARQNS VADTNKTKGGGYESESAYP 

NAELVFLEIHNIHVMRESLRKLKEIVYPSIDEARW 

LSNVDGTHWLEYIRMLLAGAVRIADKIESGKTSV 

WHCSDGWDRTAQLTSLAMLMLDSYYRTIKGFE 

TLVEKEWISFGHRFALRVGHGNDNHADADRSPIF 

LQFVDCVWQMTRQFPSAFEFNELFLITILDHLYS 

CLFGTFLCNCEQQRFKEDVYTKTISLWSYINSQL 

DEFSNPFFVNYENHVLYPVASLSHLELWVNYYV 

RWNPRMRPQMPfflQNLKELLAVRAELQKRVEG 

LQREVATRAVSSSSERGSSPSHFATSVHTLV 


3507 


A 


1 


2169 


GSSIKIRLTVLCAKNLAKKDFFRJLPDPFVAKIVVD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alnnine C=Cystcinc, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, EHBistidine, 
I=Isoleucine, K=Lysine, IHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GSGQCHSTDTVKNTLDPKWNQHYDLYVGKTDSI 

TISVWNHKKMKKQGAGFLGCVRLLSNAISRLKD 

TGYQRLDLCKLNPSDTDAVRGQIWSLQTRDRIG 

TGGSWDCRGLLENEGTVYEDSGPGRPLSCFME 

EPAPYTDSTGAAAGGGNCRFVESPSQDQRLQAQ 

RLRNPDVRGSLQTPQNRPHGHQSPELPEGYEQRT 

TVQGQVYFLHTQTGVSTWHDPRIPRDLNSVNCD 

ELGPLPPGWEVRSTVSGRIYFVDHNNRTTQFTDP 

RLHHIMNHQCQLKEPSQPLPLPSEGSLEDEELPA 

QRYERDLVQKLKVLRHELSLQQPQAGHCRIEVS 

REEIFEESYRQIMKMRPKDLKKRLMVKFRGEEG 

LDYGGVAREWLYLLCHEMLNPYYGLFQYSTDNI 

YMLQINPDSSINPDHLSYFHFVGRIMGLAVFHGH 

YINGGFTVPFYKQLLGKPIQLSDLESVDPELHKSL 

VWILENDITPVLDHTFCVEHNAFGRILQHELKPN 

G\RNVPVTEENKKEYVRLYVNWRFMRGIEAQFL 

ALQKGFNELIPQHLLKPFDQKELELIIGGLDKIDL 

NDWKSNTRLKHCVADSNIVRWFWQAVETFDEE 

RRARLLQFVTGSTRVPLQGFKALQGSTG\AAGPR 

LFTIHLIDANTDNLRKAHTCFNRIDIPPYESYEKL 

YEKLLTAVEETCGFAVE 


3508 


A 


3 


6388 


ILYINPADLGWNPPVSSWIEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIIPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAArWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTEFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFHYBFNLRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCHINRILESPRGNALLVGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDL A SLCLKAG VKNLNTVFLMTD AQV ADERFL 

VLINDLLASGEIPDLYSDDEVENIISNVRMEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPArVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 

NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQVVGVETDKVSREKAMADEEEQ 

KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

AAGLCSWVINIVRFYEVFCDVEPKRQALNKATA 
DLTAAQEKLAAEKAKIAHLNENLAKLTARFEKA 
TADKLKCQQEAEVTAVTISLANRLVGGLASENV 
RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 
KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
HMJIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Iso!eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAWLIENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAWSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKENEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYVVGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEVVAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSELFALCYFHAWAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYWVAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYIHGLFMEGACWDTQA 

GUTEAKLKDLTPPMP VMFIKA IPAD\RQDCGHV Y 

SCPVTKTSQ\RDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3509 


A 


3 


6388 


EL YINPADLG WNPP VS S WEEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKKIJPIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAJWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHTHRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFHYIFNLRDFANffQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDffiDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDL VLFEDAMRHV CHINRILESPRGNALL VG VG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENIISNVRNEVKSQ 

ffl \/TY\TP PMr^TH/VPTTTriT? TT? P C\l V\m rCODA^PVTtf'r 
OJL VL/i\xvc.l>L^ Wl^r lI^KJKKl^JUivV 1 L,L-r or V ON ivL 

RVRSRKFPAIVNCTAIHWFHEWPQQALESVSLRF 
LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 
NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 
TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 
QKNEDADKLIQVVGVETDKVSREKAMADEEEQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, (^Phenylalanine, G=G)ycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosiae, . 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

FNKENIHENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLCSWVINTVRFYEVFCDVEPKRQALNKATA 

DLTAAQEKLAADCAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVTISLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 

LMDDADVAAWQNEGLPADRMSVENAHLINCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAWLIENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFK1TLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSrVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYWGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEWAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSDLFALCYFHAVVAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYTVVAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

lAGLAAWf PDLLNRJLKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYfflGLFMEGACWDTQA 

GUTEAKLKDLTPPMPVMFIKAIPAD\RQDCGHVY 

SCPVTKTSQVRDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3510 


A 


390 


3330 


AAGSG SRPP APAARKMADL AECNIK VMCRFRPL 

NESEVNRGDKYIAJG?QGEDTVVIASKPYAFDRVF 

QSSTSQEQVYNDCAKKIVKDVLEGYNGTIFAYG 

QTSSGKTHTMEGKLHDPEGMGIIPRIVQDIFNYIY 

SMDENLEFHKVSYFEIYLDK1RDLLDVSKTNLSV 

HEDKNRVPYVKGCTERFVCSPDEVMDTIDEGKS 

NPJIVAVTNMNEHSSRSHSIFLINVKQENTQTEQK 

LSGKLYLVDLAGSEKVSKTGAEGAVLDEAKNIN 

KSLSALGNVISALAEGSTYVPYRDSKMTRILQDS 

LGGNCRTTIVICCSPSSYNESETKSTLLFGQRAKTI 

QWLENELNRWRNGETVPDDEQFDKEKANLEAFT 

VDKDITLTNDKPATAIGVIGNFTDAERRKCEEEIA 

KLYKQLDDKDEEINQQSQLVEKLKTQMLDQEEL 

LASTRRDQDNMQAELNRLQAENDASKEEVKEV 

LQALEELAVNYDQKSQEVEDKTKEYELLSDELN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










QKSATLASIDAELQKLKEMTNHQKKRAAEMMA 

SLLKDLAEIGIAVGNNDVKQPEGTGMIDEEFTVA 

RLYISKMKSEVKTMVKRCKQLESTQTESNKKME 

ENEKELAACQLRISQHEAKIKSLTEYLQNVEQKK 

RQLEESVDALSEELVQLRAQEKVHEMEKEHLNK 

VQTANEVKQAVEQQIQSHRETHQKQISSLRDEVE 

AKAKLITDLQDQNQKMMLEQERLRVEHEKLKA 

TDQEKSRKLHELTVMQDRREQARQDLKGLEETV 

AKELQTLHNLRKLFVQDLATRVKKSAEIDS\DDT 

GGSAAQKQKISFLENNLE\QLTKSAQTSWYRDNA 

DLRCELPKLEKRLRATAERVKALESALKEAKE^I 

ASRDRKRYQQEVDRIKEAVRSKNMARRGHSAQI 

AKPIRPGQHPAASPTHPSAIRGGGAFVQNSQPVA 

VRGGGGKQV 


3511 


A 


1 


1757 


MASVQASRRQWCYLCDLPKMPWAMVWDFSEA 

VCRGCVKFEGADRIELLIDAARQLKRSHVLPEGR 

SPGPPALKHPATKDLAAAAAQGPQLPPPQAQPQP 

SGTGGGVSGQDRYDRATSSGRLPLPSPALEYTLG 

SRLANGLGREEAVAEGARRALLGSMPGLMPPGL 

LAAAVSGLGSRGLTLAPGLSPARPLFGSDFEKEK 

QQRNADCLAELNEAMRGRAEEWHGRPKAVREQ 

LLALSACAPFNVRFKKDHGLVGRVFAFDATARP 

PGYEFELKLFTEYPCGSGNVYAGVLAVARQMFH 

DALREPGKALASSGFKYLEYERRHGSGEWRQLG 

ELLTDGVRSFREPAPAEALPQQYPEPAPAALCGP 

PPRAPSRNLAPTPRRRKASPEPEGEAAGKMTTEE 

QQQRHWVAPGGPYSAETPGVPSPIAALKNVAEA 

LGHSPKDPGGGGGPVRAGGASPAASSTAQPPTQ 

HRLVARNGEAEVSPTAGAEAVSGGGSGTGATPG 

APLC\CTLCRERLEDTHFVQ\CPPVPEHKFCFPCSR 

KFIKAQGPAGEWYCPSGDKCPLVGSSVPWAFMQ 

GEIATILAGDIKVKKERDP 


3512 


A 


3 


1994 


NTNSSSVTNSAAGVEDLNIVQVTVPDNEKEKLSS 

IEKIKQLREQVNDLFSRKFGEAIGVDFPVKVPYR 

KITFNPGC WIDGMPPG V VFKAPG YLEIS SMRRIL 

EAAEFIKFTVIRPLPGLELSNGEYSTVGKRKIDQE 

GRWQEKWERAYFFVEVQMSTCLICKRSMSVSK 

EYNLRRHYQTNHSKHYDQYMERMEJDEKLHELK 

KGLRKYLLGLSDTECPEQKQVFANPSPTQKSPVQ 

PVEDLAGNLWEKLREKJRSFVAYSIAIDEITDINN 

TTQLAIFIRGVDENFDVSEELLDTVPMTGTKSGN 

EIFSRVEKSLKNFCINWSKLVSVASTGTPPMVDA 

NNGLVTKLKSRVATFCKGAELKSICCIIHPESLCA 

Q\KLKMDHVMDVWKSVNWICSRGLNHSEFTTL 

LYELDSQYGSLLYYTEKWLSRGLVLKRFFESLE 

EIDSFMSSRGKPLPQLSSIDWIRDLAFLVDMTMH 

LNALNISLQGHSQrVTQMYDLIRAFLAKLCLWET 

HLTRNNLAHFPTLKLVSRNESDGLNYIPKIAELK 

TEFQKRLSDFKLYESELTLFSSPFSTKEDSVHEELQ 

MbVIDJAjUN 1 VLK1KYDKVG1PEFYKYLWGSYP 

KYKHHCAKILSMFGSTYICEQLFSIMKLSKTKYC 

SQLKDSQWDSVLfflAT 


3513 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 
DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 
GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=possible nucleotide insertion 










LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

IAEGTSISEMWQNDLQPLLIERYPGSPGSYAARQ 

HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNII 

STLNPTAKRHLVLACHYDSKYFSHVANNRVFVG 

ATD S AVPC AMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPMPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKILQVFVLEYL 

HL 


3514 


A 


1836 


513 


FKSLLSVKWFCFSILVL1FLGTRCYWEMTQSRPSP 

DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 

GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 

LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

IAEGTSISEMWQNDLQPLLDERYPGSPGSYAARQ 

HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNn 

STLNPTAKRHLVLACHYDSKYFSHW\NNRVFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKILQVFVLEYL 

HL 


3515 


A 


114 


754 


LCRDLTTTMSSKRTKTKTKKRPQRATSNVFAMF 

DQSQIQEFKEAFNMIDQNRDGFIDKEDLHDMLAS 

LGKNPTDEYLDAMMNEAPGP1NFTMFLTMFGEK 

LNGTDPEDVIRNAFACFDEEATGTIQEDYLRELL 

TT\MGDRF\TDE\EVDELYREAP1\DKRGGIFNYI\E 

FTRHLETGGPKDKDDRKITFQIPSPNVPWLATFG 

VFLEIFLLHGP 


3516 


A 


1 


5169 


MAAAPSALLLLPPFPVLSTYRLQSRSRPSAPETDD 

SRVGGIMRGEKNYYFRGAAGDHGSCPTTTSPLA 

SALLMPSEAVSSSWSESGGGLSGGDEEDTRLLQL 

LRTARDPSEAFQALQAALPRRGGRLGFPRRKEAL 

YRALGRVLVEGGSDEKRLCLQLLSDVLRGQGEA 

GQLEEAFSLALLPQLVVSLREENPALRKDALQIL 

HICLKRSPGEVLRTLIQQGLESTDARLRASTALLL 

PILLTTEDLLLGLDLTEVIISLARKLGDQETEEESE 

TAFSALQQIGERLGQDRFQSYISRLPSALRRHYN 

RRLESQFGSQVPYYLELEASGFPEDPLPCAVTLS 

NSNLKFGIIPQELHSRLLDQEDYKNRTQAVEELK 

QVLGKFNPSSTPHSSLVGFISLLYNLLDDSNFKVV 

HGTLEVLHLLVIRLGEQVQQFLGPVIAASVKVLA 

DNKLVIKQEYMKIFLKLMKEVGPQQVLCLLLEH 

LKHKHSRVREEVVNICICSLLTYPSEDFDLPKLSF 

DLAPALVDSKRRVRQAALEAFAVLASSMGSGKT 

SILFKAVDTVELQDNGDGVMNAVQARLARKTLP 

RLTEQGFVEYAVLMPSSAGGRSNHLAHGADTD 

WLLAGNRTQSAHCHCGDHVRDSMHIYGSYSPTI 

CTRRVLSAGKGKNKLPWENEQPGIMGENQTSTS 

KDIEQFSTYDFIPSAKLKLSQGMPVNDDLCFSRK 

RVSRNLFQNSRDFNPDCLPLCAAGTTGTHQTNLS 

GKCAQLGFSQICGKTGSVGSDLQFLGTTSSHQEK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
^possible nucleotide insertion 










VYASLNFGSKTQQTFGSQTECTSSNGQNPSPGAY 

ILPSYPVSSPRTSPKHTSPLIISPKKSQDNSVNFSNS 

WPLKSFEGLSKPKSHRRSLSAQKSS\DPTGR\NHG 

\ENSQEKPPWQLTPAL\VRSPSSRRGLNGTKPVPPI 

P\RGISLLPDKADLSTVGHKKKEPDDIWKCEKDS 

LPnDLSELNFKDKDLDQEEMHSSLRSLRNSAAKK 

RAKLSGSTSDLESPDSAMKLDLTMDSPSLSSSPNI 

NSYSESGVYSQESLTSSLSTTPQGKRIMSDIFPTFG 

SKPCPTRLSSAKKKISHIAEQSPSAGSSSNPQQISS 

FDFTTTKALSEDSVVVVGKGVFGSLSSAPATCSQ 

SVISSVENGDTFSIKQSIEPPSGIYGRSVQQNISSYL 

DVENEKDAKVSISKSTYNKMRQKRKEEKELFHN 

KDCEKKEKNSWERMRHTGTEKMASESETPTGAI 

SQYKERMPSVTHSPEIMDLSELRPFSKPEIALTEA 

LRLLADEDWEKKIEGLNFIRCLAAFHSEILNTKL 

HETNFAWQEVKNLRSGVSRAAWCLSDLFTYL 

KKSMDQELDTTVKVLLHKAGESNTFIREDVDKA 

LRAMVNNVTPARAVVSLINGGQRYYGRKMLFF 

MMCHPNFEKMLEKYVPSKDLPYDCDSVRNLQQK 

GLGEIPLDTPSAKGRRSHTGSVGNTRSSSVSRDA 

FNSAERAVTEVREVTRKSVPRNSLESAEYLKLIT 

GLLNAKDFRDRINGKQLLSDTENNQDLVVGN1V 

KIFDAFKSRLHDSNSKVNLVALETMHKMIPLLRD 

HLSPIINMLIPAIVDNNLNSKNPGIYAAATNVVQA 

LSQHVDNYLLLQPFCTKAQFLNGKAKQDMTEKL 

ADIVTELYQRKPHATEQKVLWLWHLLGNMTN 

SGSLPGAGGNIRTATAXLSKALFAQMGQNLLNQ 

AASQPPHIKKSLEELLDMTILNEL 


3517 


A 


1449 


252 


QDLKPVLDREYLAIYLKMVFFTCNACGESVKKI 

QVEKHVSVCRNCECLSCIDCGKDFWGDDYKNH 

VKCISEDQKYGGKGY/EKVKTHKGD/ASKQQAW 

IQKISELIK\RPNVSPKVRELLEQISAFDNVPQ\KK 

AKFQNWMKNSLKVHNESILDQVWNIFSEASNSE 

PVNKEQDQRPLHPVANPHAEISTKVPASKVKDA 

VEQQGEVKKNKRERKEERQKKRKREKKELKLE 

NHQENSRNQKPKKRKKGQEADLEAGGEEVPEA 

NGSAGKRSKKKKQRKDSASEEEARVGAGKRKR 

RHSKVETDSKKKKMKLPEHPEGGEPEDDEAPAK 

GKFNWKGTIKAILKQAPDNEITIKKLRKKVLAQY 

YTVTDEHHRSEEELLVIFNKKISKNPTFKLLKDK 

VKLVK 


3518 


A 


3 


635 


APDSNARNDHFDACSLRVQAGLSSAGPALGNSG 

LAALMASPSKAVIVPGNGGGDVTTHGWYGWVK 

KELEBQPGFQCLAKNMPDPITARESIWLPFMETEL 

HCDEKTinGHSSGAIAAMRYAETHRVYAIVLVSA 

YTSDLGDENERASGYFTRPWQWEKKANCPYTV 

QFGSTDDPFLPWKEQQEVADVSWKPNCTNSLTV 

ATFRTQSFMN 


3519 


A 


81 


2277 


VRETRREMAMAMSDSGASRLRRQLESGGFEARL 

YVKQLSQQSDGDRDLQEHRQRIQALAEETAQNL 

KRNVYQNYRQFEETAREISYLESEMYQLSHLLTE 

QKSSLESIPLTLLPAAAAAGAAAASGGEEGVGGA 

GGRDHLRGQAGFFSTPGGASRDGSGPGEEGKQR 

TLTTLLEKVEGCRHLLETPGQYLVYNGDLVEYD 

ADHMAQLQRVHGFLMNDCLLVATWLPQRRGM 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L?=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q-Glutamine, R=Arginine, S=Serine, 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










YRYNALYSLDGLAVVNVKDNPPMKDMFKLLMF 

PENRIFQAENAKIKREWLEVLEDTKRALSEKRRR 

EQEEAAAPRGPPQVTSKATNPFEDDEEEEPAVPE 

VEEEKVDLSMEWIQELPEDLDVCIAQRDFEGAV 

DLLDKLNHYLEDKPSPPPVKELRAKVEERVRQL 

TEVLVFELSPDRSLRGGPKATRRAVSQLIRLGQC 

TKACELFLRNRAAAVHTAIRQLRIEGATLLYIHK 

LCHVFFTSLLETAREFEIDFAGTDSGCYSAFVVW 

ARSAMGMFVDAFSKQVFDSKESLSTAAECVKVA 

KEHCQQLGDIGLDLTFIIHALLVKDIQGALHSYK 

EEIEATKJrlRNSEEMWRRMNLMTPEALGKLKEE 

MKSCGVSNFEQYTGDDCWVNLSYTVVAFTKQT 

MGFLEEALKLYFPELHMVLLESLVEIILVAVQHV 

DYSLRCEQDPEKKAFIRQNASFLYETVL\PVVEK 

RFEEGVGKPAKQLQDLRNASRLIRVNPESTTSVV 


3520 


A 


1706 


540 


FVAHLAWPWRADGDMEDGVLNEGFLVKRGfflV 

HNWKARWFILRQNTLVYYKLEGGRRVTPPKGRI 

LLDGCTITCPCLEYENRPLLIKLKTQTSTEYFLEA 

CSREE/RRDAWAFEMTGAIHAGQARGKVQQLHS 

LRNSFKLPPfflSLHRTVDKMHDSNTGIRSSPNMEQ 

GSTYKKTFLGSSLVDWLISNSFTASRLEAVTLAS 

MLMEENFLRPVGVRSMGAIRSGDLAEQFLDDST 

ALYTFAESYKKKISPKEEISLSTVELSGTWKQGY 

LAKQGHKRKNWKVRRFVLRKDPAFLHYYDPSK 

EENRPVGGFSLRGSLVSALEDNGVPTGVKGNVQ 

GNLFKVITK\DDTHYYIQA\SSKAE\RAE\WIGSLS 

KSLNMNKDPEGTPDSLPSLPR 


3521 


A 


3 


3063 


hasvslslgcprpcadtpgpqpqpmdlrvgqrpp 

vepppeptllalqrpqrlhhhlflaglqqqrsve 

pmrvkmelpacgatlslvpslpafsiprhqsqsst 

pcpflgcrpcpqlsmdtpmpelqeapqeqelrql 

lhkdkskrsavassvvkqklaevilkkqqaale 

rtvhpnspgipyrtlepletegatrsmlssflppv. 

pslpsdppehfplrktvsepnlklrykpkkslerr 

knpllrkesappslrrrpaetlgdsspsssstpas 

gcsspndsehgpnpilgseallgqrlrlqetsvap 

falptvsllpaitlglpaparadsdrrthptlgpr 

gpilgsphtplflphglepeaggtlpsrlqpillld 

psgshaplltvpglgplpfhfaqslmtterlsgsg 

lhwplsrtrseplppsatappppgpmqprleqlkt 

hvqvkrsakpsekprlrqipsaedletdgggpg 

qwddglehrelghgqpeargpaplqqhpqvll 

weqqrlagrlprgstgdtvllplaqgghrplsr 

aqsspaapaslsapepasqarvlsssetpartlpf 

ttglrydsvmlkhqcscgdnsrhpehagriqsiw 

srlqerglrsqceclrgrkasleelqsvhserhv 

llygtnplsrlkldngklagllaqrmfvmlpcg 

gvgvdtdtiwnelhssnaarwaagsvtdlafk 

vasrelkngfavvrppghhadhstamgfcffns 

VAlACKyLv^^t^bKAoJOLlVDWDVHHGNGTQQT 

FYQDPSVLYISLHRHDDGNFFPGSGAVDEVGAGS 

GEGFNVNVAWAGGLDPPMGDPEYLAAFRIVVM 

PIAREFSPDLVLVSAGFDAAEGHPAPLGGYHVSA 

KCFGYMTQQLMNLAGGAVVLALEGGHDLTAIC 

DASEACVAALLGNRVDPLSEEGWKQKPNLNAffi. 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide ( 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, I^=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glntamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X— Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










SLEAWIRVHSKYWGCMQRLASCPDSWVPRVPG 
ADKEEVEAVTALASLSVGILAEDRPSEQLVEEEE 
PMNL 




A 


o 

y 




JsJVLAALuEPVKJLbKJJICKAiELLEKLQE^ 

KLQALQRVLQSEFCNAVREVYEHVYETVDISSSP 

EVRANATAKATVAAFAASEGHSHPRVVELPKTE 

EGLGFNIMGGKEQNSPiYISRIIP/GGIADRHGGLK 

RGDQLLSVNGVSVEGEHHEKAVELLKAAQGKV 

KLVVRYTPKVLEEMESRFEKMRSAKRRQQT 


3523 


A 


645 


1465 


IMAETSLLEAGASAASTAAALENLQVEASCSVCL 

EYLKEPVIIECGHNFCKACITRWWEDLERDFPCP 

VCRKTSRYRSLRPNRQLGSMVEIAKQL\RPSSGRS 

GMRASAPQHHEALSLFCYEDQEAVCLICAISHTH 

RAHTWPLDDATQEYKEKLQKCLEA\LNQKLQEI 

TRCKSSEEKKPGELKRLVESRRQQILREFEELHRR 

LDEEQQVLLSRLEEEEQDILQRLRENAAHLGDKR 

RDLAHLAAEVEGKCLQSGFEMLKVRPLPLHSPS 

G 


3524 


A 


3 


698 


PMVRHEAGEALGAIGDPEVLEILKQYSSDPVIEV 

AETCQLAVRRLEWLQQHGGEPAAGPYLSVDPAP 

PAEER\DVGRLREALLDESRPLFERYRAMFALRN 

AGGEEAALALAEGLHCGSALFRHEVGYVLGQLQ 

HEAAVPQLAAALARCTENPMVRHECAEALGAIA 

RPACLAALQAHADDPERWRE\SCKVALDMYEH 

ETGRAFQYADGLEQLRGAPSLGPNPHPELPEDS 


3525 


A 


1452 


694 


EGLQRPEYLVASAAGFQGLAWGGEGRGRAGCS 

SSGFRDAEPLLLSCPGRNEPLKKERLKWKSDYP 

MTDGQLRSKRDEFWDTAPAFEGRKEIWDALKA 

AAYAAEANDHELAQAILDGASITLPHGTLCECY 

DELGNRYQLPIYCLSPPVNLLLEHTEEESLEPPEP 

PPSVRREFPLKVRLSTGKDVRLSASLPDTVGQLK 

RQLHAQE/GTPKPSWQRWFFSGKLLTDRTRLQET 

KIQKDFVIQVUNQPPPPQD 


3526 


A 


123 


3441 


PGNEGLGLAADHNEDLGHLSADAPWPAVTMAP 

RKRSHHGLGFLCCFGGSDIPEINLRDNHPLQFME 

FSSPIPNAEELNIRFAELVDELDLTDKNREAMFAL 

PPEKKWQrVCSKKKEQEDPNBCLATSWPDYYIDRJ 

NSMAAMQSLYAFDEEETEMRNQWEDLKTALR 

TQPMRFVTRFIELEGLTCLLNFLRSMDHATCESRI 

HTSLIGCIIALMNNSQGRAHVLAQPEAISTIAQSL 

RTENSKTKVAVLEBLGAVCLVPGGHKKVLQAML 

HYQVYAAERTRFQTLLNELDRSLGRYRDEVNLK 

TAIMSFINAVLNAGAGEDNLEFRLHLRYEFLMLG 

IQPVIDKLRQHENAILDKHLDFFEMVRNEDDLEL 

ARRFDMVHIDTKSASQMFELIHKKLKYTEAYPC 

LLSVLHHCLQMPYKRNGGYFQQWQLLDR1LQQI 

VLQDERGVDPDLAPLENFNVKNIVNMLINENEV 

KQWRDQAEKFRKEHMELVSRLERKERECETKTL 

EKEEMMRT\LNKMKDKLARESQELRQARGQVA 

t,L, V Ay.Lo£l_.S> 1 urVbarrrruurL 1 LoosM 1 1 NL)L 

PPPPPPLPFACCPPPPPPPLPPGGPPTPPGAPPCLG 

MGLPLPQDPYPSSDVPLRICKRVPQPSHPLKSFNW 

VKLNEERVPGTVWNEIDDMQVFRILDLEDFEKM 

FSAYQRHQELITNPSQQKELGSTED1YLASRKVK 

ELSVIDGRRAQNCIILLSKLKLSNEEIRQAILKMD 



370 



WO 01/57190 



PCT/USO 1/04098 



SEQID 
NO: 


Method 

- 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
'sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoniric, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, £=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










EQEDLAKDMLEQLLKFIPEKSDIDLLEEHKHEIER 

MARADRFLYEMSRIDHYQQRLQALFFKKKFQER 

LAEAKPKVEAILLASRELVRSKRLRQMLEVELAI 

GNFMNKGQRGGAYGFRVASLNKIADTKSSIDRN 

ISLLHYLIMILEKHFPDILNMPSELQHLPEAAKVN 

LAELEKEVGNLRRGLRAVEVELEYQRRQVREPS 

DKFVPVMSDFITVSSFSFSELEDQLNEARDKFAK 

ALMHFGEHDSKMQPDEFFGIFDTFLQAFSEARQD 

LEAMRRRKEEEERRARMEAMLKEQRERERWQR 

QRKVLAAGSSLEEGGEFDDLVSALRSGEVFDKD 

LCKLKRSRKRSGSQALEVTRERAINRLNY 


3527 


A 


1445 


714 


LLGTRMLAGQLEARDPKEGTHPEDPCPGAGAV 

MEKTAVAAEVLTEDCNTGEMPPLQQQIIRLHQE 

LGRQKSLWADVHGKLRSHIDALREQNMELREKL 

RALQLQRWKARKKSAASPHAGQESHTLALEPAF 

GKISPLSADEETIPKYAGHKNXQSGHSSWGQRSSS 

NNSAPPKPMSLKIERISSWKTPPQENRDKNLSRR 

RQDRRATPTGRPTPCAERRGWiSEDGKVASDTCV 

TLHWPLGKFRFR 


3528 


A 


484 


1777 


RISKIQVYYSTGYSSRKMNPTLGLAIFLAVLLTVK 

GLLKPSFSPRNYKALSEVQGWKQRMAAKELAR 

QNMDLGFKLLKKLAFYNPGRNIFLSPLSISTAFS 

MLCLGAQDSTLDEIKQGFNFRKMPEKDLHEGFH 

YIIHELTQKTQDLKLSIGNTLFIDQRLQPQRKFLE 

DAKNFYSAETILTNFQNLEMAQKQINDFI/ESKTH 

GKINNLIENTOPGTVMLLA>TynDFFRARWKHEFDP 

N VTKEEDFFLEKNS S VKVPMMFRSGIYQ VG YDD 

KLSCTILEIPYQKNITAIFILPDEGKLKHLEKGLQV 

DTFSRWKTLLSRRVVDVSVPRLHMTGTFDLKKT 

LSY1GVSKIFEEHGDLTKIAPHRSLKVGEAVNKA 

ELKMDERGTEGAAGTGAQTLPMETPLVVKIDKP 

YLLLIYSEKIPSVLFLGKIVOTIGK 


3529 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEETIIQTPSVVTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAVVIRPPLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHK1)KKIRMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDETENFSLTVNPLSDRLSL 

LSTSSETIPMVVSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

yVVrULlCKVVSGLliVESAaVTSQLEIEAMPPKC 

SDIDPDEETIKEEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 

KQPGAKPKVKLARKKDDDKKKSSNEKLKQTSV 

FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
• corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I^Isoleucine, K=Lysine, L^Leucine, M^Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R^Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V-possible nucleotide insertion 










nfnfflplyqhvllylqlydssrtlyafsaikailk 

rnpiafvnaisttsvnnaytpqlsllqnllarhri 

svmgkdfyshipvdsnhnfrssmyeilislclyy 

mrshypthvkvtaqdlignrnmqmmsieeltll 

ftelakviessakgfpsfisdmlskckvqkvilhc 

llssifsaqkwhsekmagknlvaveegfsedsli 

nfsedefdngstlqsqllkvlqrlrv\lehrvm\t 

ipee\netgfdfws\dlehisphqpmtslqylhaq 

sitcqgmflcavira\lhqhcackmhpqwiglit 

stlpymGkvlqrvwsvtlqlcrnldnliqqyk 

yetglsdsrplwmasiippdmiltllegitaiihyc 

lldpttqyhqllvs vdqkhlfearsgilsilhm1 

mssvtllwsilhqadssekmtiaasaslttinlg 

atknlrqqilellgpismnhgvhfmaaiafvwn 

errqnktttrtkvipaaseeqlllvelvrsisvm 

raetviqtvkevlkqppaiakdkkhlslevcml 

qffyayiqripvpnlvdswasllillkdsiqlslp 

apgqflilgvlnefimknpslenkkdqrdlqdvt 

hkivdaigaiagssleqttwlrrnlevkpspkim 

vdgtnlesd vedmlsp ametanitps vysvhal 

. tllsext.ahlldmvfysdekervipllvnimhyv 

vpylrnhsahnapsyracvqllsslsgyqytrr 

awkkeafdlfmdpsffqmdascvnhwraimdn 

lmthdkttfrdlmtrvavaqssslnlfanrdve 

leqramllkrlafaifsseidqyqkylpdiqerlv 

eslrlpqvptlhsqvflffrvlllrmspqhltsl 

wptm1telvqvfllmeqeltadedisrtsgpsva 

glettytggngfstsynsqrwlnlylsackfld 

lalalpsenlpqfqmyrwafipeasddsglevrr 

qgihqrefkpyv vpj^akllrkrakknpeednsg 

rtlgwepghllltictvrsmeqllpffnvlsqvf 

nskvtsrcgghsgspilysnafpnkdmklenhkp 

csskarqkieemvekdflegmikt 


3530 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEETHQTPSVVTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAWIRPPLTQGM.RYIAEKTEFPKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVT 

SQQLTHKDKKIRMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSEHPMWSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QVVFDLICKWSGLEVESASVTSQLEIEAMPPKC 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 

KQPGAKPKVKLARKKDDDKKKSSNEKLKQTSV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence . 


Amino acid sequence (A=Alnnine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycinc, H=Histidine, 
l=Iso!eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProJinc, Q=Glutaroioe, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 




■) 






FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 
NFNIHPLYQHVLLYLQLYDSSRTLYAFSAIKAILK 
TWIAFVNAISTTSVNNAYTPQLSLLQNLLARHRI 
SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 
MFvSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 
FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 
LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 
NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 
ffEE\NETGFDFWS\DLEKSPHQPMTSLQYLHAQ 
SITCQGMFLCAVIRA\LHQHCACKMHPQWIGLIT 
STLPYMGKVLQRVWSVTLQLCRNLDNLIQQYK 
YETGLSDSRPLWMASIIPPDMILTLLEGITAnHYC 
LLDPTTQYHQLLVSVDQKHLFEARSGILSILHMI 
MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 
ATKNLRQQILELLGPISMNHGVHFMAAIAFVWN 
ERRQNICTTTRTKVIPAASEEQLLLVELVRSISVM 
RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 
QFFYAYIQRIPVPNLVDSWASLLILLKDSIQLSLP 
APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 
HKIVDAIGAIAGSSLEQTTWLRRNLEVKPSPKIM 
VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 
TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 
VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 
AWK1CEAFDLFMDPSFFQMDASCVNHWRAIMDN 
LMTHDKTTFRDLMTRV A V AQS S SLNLF ANRD VE 
LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 
ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 
WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 
GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 
LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 
QGIHQREFKPYWRLAKLLRKRAKKNPEEDNSG 
. RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 
NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 
CSSKARQKIEEMVEKDFLEGMIKT 


3531 , 


A 

J ■ 


553 


2470 


LISPSPALSSQDPALSLKENLEDISGWGLPEARSK 

ESVSFKDVAVDFTQEEWGQLDSPQRALYRDVM 

LENYQNLLALGPPLHKPDVISHLERGEEPWSMQ 

REVPRGPCPEWELKAVPSQQQGICKEEPAQEPIM 

ERPLGGAQAWGRQAGALQRSQAAP\GR\RTCHG 

LGRPWEEFPLRCPLFAQQRVPEGGPLLDTRKNV 

QATEGRTKAPARLCAGENASTPSEPEKFPQVRRQ 

RGAGAGEGEFVCGECGKAFRQSSSLTLHRRWHS 

REKAYKCDECGKAFTWSTNLLEHRRIHTGEKPFF 

CGECGKAFSCHSSLNVHQRIHTGERPYKCSACEK 

AFSCSSLLSMHLRVHTGEKPYRCGECGKAFNQR 

THLTRHHRIHTGEKPYQCGSCGKAFTCHSSLTVH 

EKIHSGDKPFKCSDCEKAFNSRSRLTLHQRTHTG 

EKPFKCADCGKGFSCHAYLLVHRRIHSGEKPFKC 

NECGKAFSSHAYLIVHRRIHTGEKPFDCSQCWKA 

FSCHSSLIVHQRIHTGEKPYKCSECGRAFSQNHCL 

DCHQKIHSGEKSFKCEKCGEMFNWSSHLTEHQRL 

HSEGKPLAIQFNKHLLSTYYVPGSLLGAGDAGLR 

DVDPEDALDVAKLLCVVPPRAGRNFSLGSKPRN 


3532 


A 


3931 


317 


HRELQDSPSAEPPAGSMPLRHWGMARGSKPVGD 
GAQPMAAMGGLKVLLHWAGPGGGEPWVTFSES 



373 



WO 01/57190 



PCT/USO 1/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


, Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glulnmic Acid, F=Phenylnlanine, G=Glyciiic, H=Histidine, 
I^Isoleucine, K^Lysine, X/=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, . 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 


- 








SLTAEEVCIHIAHKVGITPPCFNLFALFDAQAQV 

WLPPMDLEIPRDASLMLYF\RHRFYSR\NWHGM 

NPREPAVYRCGPPGTEASSDQTAQGMQLLDPAS 

FEYLFEQGKHEFVNDVASLWELSTEEEIHHFKNE 

SLGMAFLHLCHLALRHGIPLEEVAKKTSFKDCIP 

RSFRRHBR.QHSALTRLRLRNVFRRFLRDFQPGRLS 

QQMVMVKYLATLERLAPRFGTERVPVCHLRLLA 

QAEGEPCYIRDSGVAPTDPGPESAAGPPTHEVLV 

TGTGGIQWWPVEEEVNKEEGSSGSSGRNPQASL 

FGKKAKAHKAFGQPADRPREPLGAYFCDFRDIT 

HVGLKEHCVSIHRQDNKCLELSLPSRAAALSFVS 

LVDGYFRLTADSSHYLCHEVAPPRLVMSIRDGIH 

GPLLEPFVQAKLRPEDGLY LIH WSTSHP YRLILTV 

AQRSQAPDGMQSLRLRKFPIEQQDGAFVLEGWG 

RSFPSVRELGAALQGCLLRAGDDCFSLRRCCLPQ 

PGETSNLIIMRGARASPRTLNLSQLSFHRVDQKEI 

TQLSHLGQGTRTNVYEGRLRVEGSGDPEEGKMD 

DEDPLVPGRDRGQELRVVLKVLDPSHHDIALAF 

YETASLMSQVSHTHLAFVHGVCVRGPENIMVTE 

YVEHGPLDVWLRRERGHVPMAWKMVVAQQLA 

SALSYLENKNLVHGNVCGRNILLARLGLAEGTSP 

FIKLSDPGVGLGALSREERVER1PWLAPECLPGG 

ANSLSTAMDKWGFGATLLEICFDGEAPLQSRSPS 

EKEHFYQRQHRLPEPSCPQLATLTSQCLTYEPTQ 

RPSFRTILRDLTRLQPHNL ADVLTVNPD SP ASDPT 

VFHKRYLBCKIRDLGEGHFGKVSLYCYDPTNDGT 

GEMVAVKALKADCGPQHRSG WKQEIDILRTLYH 

EHIIKYKGCCEDQGEKSLQLVMEYVPLGSLRDYL 

PRHSIGLAQLLLFAQQICEGMAYLHAQHYIHRDL 

AARNVLLDNDRLVKIGDFGLAKA VPEGHEYYRV 

REDGDSPVFWYAPECLKEYKFYYASDVWSFGVT 

LYELLTHCDSSQSPPTKFLELIGIAQGQMTVLRLT 

ELLERGERLPRPDKCPCEVYHLMKNCWETEASF 

RPTFENLIPILKTVHEKYQGQAPSVFSVC 


3533. 


A 


182 


3465 


FRWLDFFRGSINSQFEFGRKKENMTSPAKFKKDK 

EIIAEYDTQVKEIRAQLTEQMKCLDQQCELRVQL 

LQDLQDFFRKKAEDEMDYSR>ILEBCLAERFLAKT 

RSTKDQQFKKDQNVLSPVNCWNLLLNQVKRES 

RDHTTLSDIYLNNIIPRFVQVSEDSGRLFKKSKEV 

GQQLQDDLMKVLNELYSVMKTYHMYNADSISA 

QSKLKEAEKQEEKQIGKSVKQEDRQTPRSPDSTA 

hTVRffiEKHVRRSSVKKIEKMKEKRQAKYTENKL 

KAIKAKNEYLLALEATNASVFKYYIHDLSDLIDQ 

CCDLGYHASLNRALRTFLSAELNLEQSKHEGLD 

AIENAVE>3LDATSDKQRLMEMYNNVFCPPMKFE 

FQPHMGDMASQLCAQQPVQSELLQRCLQLQSRL 

STLKIENEEVKKTMEATLQTIQDIVTVEDFDVSD 

CFQYSNSMESVKSTVSETFMSKPSIAKRRANQQE 

TEQFYFTKMKEYLEGRNLITKLQAKHDLLQKTL 

GESQRTDCSLARRSSTVRKQDSSQAIPLVVESCIR 

FISRHGLQHEGIFRVSGSQVEVNDIKNAFERGEDP 

LAGDQNDHDMDSIAGVLKLYFRGLEHPLFPKDIF 

HDLMACVTMDNLQERALHIRKVLLVLPKTTLII 

MRYLFAFLNHLSQFSEENMMDPYNLA1CFGPSL 

MSVPEGHDQVSCQAHVNELIKTniQHENIFPSPRE 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystcinc, D=Aspartic Acid, 
E=Glutamic Acid, F<=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W-=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
V=possibie nucleotide insertion 


- 


- 






LEGPVYSRGGSMEDYCDSPHGETTSVEDSTQDV 

TAEHHTSDDECEPDEAIAKFDYVGRTARELSFKK 

GASLLLYQRASDDWWEGRHNGIDGLIPHQYrVV 

QDTEDGVVERSSPKSEIEVISEPPEEKVTARAGAS 

CPSGGHVADIYLANTNKQRKRPESGSIRKTFRSDS 

HGLSSSLTDSSSPGVGASCRPSSQPIMSQSLPKEG 

PDKCSISGHGSLNSISRHSSLKNRLDSPQIRKTAT 

AGRSKSFDNHRPMDPEVIAQDIEATMNSALNELR 

ELERQSSVKHTPDWLDTLEPLKTSPWAPTSEPS 

SPLHTQLLKDPEPAFQRSASTAGDIACAFRPVKS 

VKMAAPVKPPAT\RPKPT\VFPKTNATSPGVNSST 

SPQSTDKSCTV 


3534 


A 


1 


2640 


frrfvcpasrrpaaglrdaassaprgmasegpre 

pesegiklsadvkpfvprfaglnvawlesseacv 

fpssaatyypfvqeppvteqkiytedmafgastfp 

pqylsseitlhpyayspytldstqnvysvpgsqy 

lynqpscyrgfqtvkhrnentcplpqemkalfk 

kktydekictydqqkfdseradgtisseiksargs 

hhlsiyaenslksdgyhkrtdrksriiaknvsts 

kpefefttldfpelqgaennmseiqkqpk wgpvh 

svstd1sllrewkpaavlskgeiwknnpnesv 

tanaatnspsctrelswtpmgywrqtlstels 

aapknvtsminlktiass adpknvsipssealssd 

psynkekhiihptqkskasqgsdleqneasrknk 

kkkekstskyevltvqeppriedaeefpnlavas 

errdrietpkfqskqqpqdnfknnvkksqlpvql 

dlggmltalekkqhsqhakqsskpwvsvgav . 

pvlskecasgergrrmsqmktphnpldssaplm 

kkgkqreipkakkptslkkiilkerqerkqrlqe 

navspaftsddtqdgesggddqfpeqaelsgpeg 

mdelistpsvedkseeppgtelqrdteashlapn 

httfpk1hsrrfrdycsqmlskevdacvtdllke 

lvrfqdrmyqkdpvkAktkrrlvlglrevlkh 

lklkklkcvnspncekiqskgglddtlhtiidya 

ceqnipfvfalnrkalgrslnkavpvsvvgifsy 

dgaqdqfhknweltvaarqayktmlenvqqe 

lvgep\slrhlpayphrapaalqkmapqp/vkek 

eephyieiwkkhleaysgctleleesleastsqm 

MNLNL 


3535 


A 


1747 


983 


LFQFQVCRSVLSPRAAGCTWSLAPRSRGAAGSPR 
RYRGPQPQPAPPSALPNSRPSPVASGREMVVLSV . 
PAEVWILLDIEGTTTTIAFVKDILFPYIEENVKEY 
LQTHWEEEECQQDVSLLRKQV\FADWPAVRKW 
REAGMKVYIYSSGSVEAQKLLFGHSTEGDtt-ELV 
. DGHFDTKIGHKVESESYRKIADSIGCSTNNILFLT 
DVTREASAAEEADVHVAVWRPGNAGLTDDEK 
TYYSLITSFSELYLPSST 


3536 . 


A 


3 


1302 


GRPPTAPHTGRPPTANRGDPRLDLKRGCARLLTS 

IESRGRPAASAGLRRDRCALRRWPLRRAPLARAT 

RRRAGSPRRCAPRPRACPQGWSRARHQPGGLCL 

LLLLLCQFMEDRSAQAGNCWLRQAKNGRCQVL 

YKTELSKEECCSTGRLSTSWTEEDVNDNTLFKW 

MIFNGGAPNCIPCKETCENVDCGPGKKCRMNKK 

NKPRCVCAPDCSN1TWKGPVCGLDGKTYRNECA 

LLKARCKEQPELEVQYQGRCKKTCRDVFCPGSS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A!nnine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
. I = Isoleucine, K«=Lysinc, L^Leucine, M^Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 










TCVWDQTNNAYCVTCNRICPEPASSEQYLCGND 
GVTYS\SACHLRKATCLLGRSIGLAYEGKCIKAK 
SCEDIQCTGGKKCLWDFKVGRGRCSLCDELCPD 
SKSDEPVCASDNATYASECAMKEAACSSGVLLE 
VKHSGSCNSISEDTEEEEEDEDQDYSFPISSILEW 


3537 


A 


285 


2123 


IGLFLQVAPLSVMAKSCPSVCRCDAGFIYCNDRF 

LTSIPTGIPEDATTLYLQNNQINNAGIPSDLKNLL 

KVERIYLYHNSLDEFPTNLPKYVKELHLQENNIR 

TITYDSLSKIPYLEELHLDDNSVSAVSIEEGAFRD . 

SNYLRLLFLSRNHLSTTPWGLPRTIEELRLDDNRIS 

TISSPSLQGLTSLKRLVLDGNLLNNHGLGDKVFF 

NLVNLTELSLVRNSLTAAPVNLPGTNLRKLYLQ 

DNHINRVPPNAFSYLRQLYRLDMSNNNLSNLPQ 

GIFDDLDNITQLILRNNPWYCGCKMKWVRDWL 

QSLPVKVNVRGLMCQAPEKVRGMAIKDLNAELF 

DCKDSGIVSTIQ1TTAIPNTVYPAQGQWPAPVTK 

QPDIKNPKLTKDHQTTGSPSRKT1TITVKSVTSDT1 

HISWKLALPMTALRLSWLKLGHSPAFGSITETTVT 

GERSEYLVTALEPDSPYKVCMVPMETSNLYLFD 

ETPVCIETETAPLRMYNPTTTLNREQEKEPYKNP 

NLPLAAIIGGAVALVTIALLALVCWYVHRNGSLF 

SRNCAYSKGRRRKDDYAEAGTKKDNSILEIRETS ' 

FQMLPISNEPISKEEFVIHTIFPPNGMNLYKNNH 


3538 - 


A 


877 


6184 


WNVKPSLLVVQLFKFSDKEEHEQNDSISGKTGET 

GVEEMIATRKVEQDSKETVKLSHEDDHILEDAGS 

SDISSDAACTNPNKTENSLVGLPSCVDEVTECNL 

ELKDTMGIADKTENTLERNKIEPLGYCEDAESNR 

QLESTEFNKSNLEWDTSTFGPESNILENAICDVP 

DQNSKQLNAIESTKIESHETANLQDDRNSQSSS V 

. S YLESKS VKSKHTKP VIHSKQNMTTDAPKKTV AA 

KYEVIHSKTKVNVKSVKRNTDVPESQQNFHRPV 

KVRKKQIDKEPKIQSCNSGVKSVKNQAHSVLKK 

TLQDQTLVQIFKPLTHSLSDKSHAHPGCLKEPHH 

PAQTGHVSHSSQKQCHKPQQQAPAMKTNSHVK 

EELEHPGVEHFKEEDKLKLKKPEKNLQPRQRRSS 

KSFSLDEPPLFIPDNIATIRREGSDHSSSFESKYMW 

TPSKQCGFCKKPHGNRFMVGCGRCDDWFHGDC 

VGLSLSQAQQMGEEDKEYVCVKCCAEEDKKTEI 

LDPDTLENQATVEFHSGDKTMECEKLGLSKHTT 

NDRTKYIDDTVKHKVKILkRESGEGRNSSDCRD 

NEIKKWQLAPLRKMGQPVLPRRSSEEKSEKIPKE 

STTVTCTGEKASKPGTHEKQEMKKKKVVEKGVL 

NVHPAASASKPSADQIRQSVRHSLKDILMKRLTD 

SNLKVPEEKAAKVATK1EKELFSFFRDTDAKYKN 

KYRSLMFNLKDPKNNILFKKVLKGEVTPDHLIR - 

MSPEELASKELAAWRRRENRHTEEMIEKEQREVE 

RRPITKITHKGEIEIESDAPMKEQEAAMEIQEPAA 

NKSLEKPEG SEKVRKEEVDSMSKDTTSQHRQHLF 

DLNCKICIGRMAPPVDDLSPICKVKVWGVARKH 

SDNEAESIADALSSTSNILASEFFEEEKQESPKSTF 

SPAPRPEMPGTVEVESTFLARLNFIWKGF1NMPS 

VAKFVTKAYPVSGSPEYLTEDLPDSIQVGGRISPQ 

TVWDYVEKIKASGTKEICVVRFTPVTEEDQISYT 

LLFAYFSSRKRYGVAANNMKQVKDMYLIPLGAT 

DKIPFIPLVPFDGPGLELHRPNLLLGLIIRQKLKRQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 

* uukjuiiC) sxr^kjyjoiniZj A^-ijCiJciriCj iti— iviciniuiiiiiC) 

N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, . 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










hsagastsh1aetpesappialppdkkskievstee 

apeeendffnsfttvlhkqrnkpqqnlqiedlpta 

veplmevtkqeppkplrflpgvligwenqpttle 

. lankplp vddilqsllgttgq v ydq\aqsvmeq 

ntvkeepflneqtnskeektdnvevtdgenkeik 

vkvdnisestdksaeietswgsssisagsltslsl 

rgkppdvsteafltnlsiqskqeetveskektlkr 

qlqedqennlqdnqtsnsspcrsnvgkgnidgn 

vscsenlvantarspqfinlkrdprqaagrsqpv 

ttseskdgdscrngekhmlpglshnkehlteqin 

veeklcsaeknscvqqsdnlkvaqnspsveniqt 

sqaeqakplqedilmqnietvhpfrrgsavatsh 

fevgntcpsefpsksitftsrstsprts™fspmrp 

qqpnlqhlkssppgfpfpgppnfppqsmfgfpphl 

pppllpppgfg\fa\qnpmvpwppw\hlp\gqpqr 

mmgplsqasryigpqnfyqvkdirrperrhsdp 

wgrqdqqqldrpfnrgkgdrqrfysdshhlkr 

ERHEKEWEQESERHRRRDRSQDKDRDRKSREEG 
HKDKERARLSHGDRGTDGKASRDSRNVDKKPD 
KPKSEDYEKDKEREKSKHREGEKDRDRYHKDR 
DHTDRTKSKR 


3539 . 


A 


157 


1769 


GSWTVELSLKPSASPSLKWVCLPGAAAVNKHRS 

GAGGLIRSLIQCTWAPAGPARRGGRGIEDFPYLF 

FQLTHCQQRICSVTQAGVQWCDHSSLQPQTPGL 

NQSSHLSLLSSRDYRMLSSFNEWFWQDRFWLPP 

NVTWTELEDRDGRVYPHPQDLLAALPLALVLLA 

MRLAFERFIGLPLSRWLG VRDQTRRQVKPNATL 

EKHFLTEGHRPKEPQLSLLAAQCGLTLQQTQRW 

FRRRRNQDRPQLTKKFCEASWRFLFYLSSFVGGL 

SVLYHESWLWAPVMCWDRYPNQLTLSCPAADS 

EA\SLYWWYLLELGFYLSLLIRLPFDVKRKGGGP 

SSIKPRPHYDPPSTA\DFKEQVIHHFVAVILMTFSY 

SANLLRIGSLVLLLHDSSDYLLEACKMVNYMQY 

QQVCDALFLIFSFVFFYTRLVLFPTQILYTrYYESI 

SNRGPFFGYYFFNGLLMLLQLLHVFWSCLILRML 

YSFMKKGQMEKDIRSDVEESDSSEEAAAAQEPL 

QLKNGTAGGPRPAPTDGPRSRVAGRLTNRHTTA 

T 


3540 


A 


267 


1397 


SPAGYCHSGLLPGCSRSA/CADLAKHQELPGKKL 

LSEKKLKRYFVDYRRVLVCGGNGGAGASCFHSE 

PRKEFGGPDGGDGGNGGHVILRVDQQVKSLSSV 

LSRYQGFSGEDGGSKNCFGRSGAVLYIRVPVGTL 

VKEGGRWADLSCVGDEYIAALGGAGGKGNRF 

FLANNNRAPVTCTPGQPGQQRVLHLELKWAHA 

GMVGFPNAGKSSLLRAISNARPAVASYPFTTLKP 

HVGIVHYEGHLQIAVADIPGIIRGAHQNRGLGSA 

FLRHIERCRFLLFWDLSQPEPWTQVDDLKYELE 

MYEKGLSARPHAIVANKIDLPEAQANLSQLRDH 

LGQEVTVLSALTGENLEQLLLHLKVLYDAYAEA 

ELGQGRQPLRW 


3541- 


A 


1 


8008 


DTQVSETLKRFAGKVTTASVKERREILSELGKCV 

AGKDLPEGAVKGLCKLFCLTLHRYRDAASRRAL. 

QAAIQQLAEAQPEATAKNLLHSLQSSGIGSKAGV 

PSKSSGSAALLALTWTCLLVRIVFPSRAKRQGDI 

WNKLVEVQCLLLLEVLGGSHKHAVDGAVKiaT 
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SEQID 
NO: 


Method 


Predicted 
beginning 
mirlpotiflf 1 
. location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I^lsolcucwe, IC^Lysinc, L^Lcucinc, M B Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
\=possible nucleotide insertion 








■ i 


KLWKENPGLVEQYLSAILSLEPNQNYAGMLGLL 

VQFCTSHKEMDVVSQHKSALLDFYMKNILMSK. 

VKPPKYLLDSCAPLLRYLSHSEFKDLILPTIQKSL 

LRSPENVIETISSLLASVTLDLSQYAMDrVKGLAG 

HLKSNSPRLMDEAVLALRNLARQCSDSSAMESL . 

TKHLFABLGGSEGKLTVVAQKMSVLSGIGSVSHH 

WSGPSSQVLNGIVAELFIPFLQQEVHEGTLVHA 

V S VL AL WCNRFTME VPKKLTE WFKKAF SLKTS T 

SAVRHAYLQCMLASYRGDTLLQALDLLPLLIQT 

VEKAASQSTQVPTITEGVAAALLLLKLSVADSQA 

EAKLSSFWQLrVDEKKQVFTSEKFLVMASEDAL 

CTVLHYLTERLFLDHPHRLTGNKVQQYHRALVA 

VLLSRTWHVRRQAQQTVRKLLSSLGGFKLAHGL 

LEELKTVLSSHKVLPLEALVTDAGEVTEAGKAY 

VPPRVLQEALCV1SGVPGLKGDVTE>TEQLAQEM 

LnSHHPSLVAVQSGLWPALLARMKIDPEAFITRH 

LDQIIPRMTTQSPLNQSSMNAMGSLSVLSPDRVL 

PQLISTITASVQNPALRLVTREEFAIMQTPAGELY 

DKSIIQSAQQDSIKKANMKRENKAYSFKEQIIELE 

LKEEKKKKGIKEEVQLTSKQKEMLQAQLDREA 

QVRRRLQELDGELEAALGLLDIILAKNPSGLTQYI 

PVLVDSFLPLLKSPLAAPRIKNPFLSLAACVMPSR 

LKALGTLVSHVTLRLLKPECVLDKSWCQEELSV 

AVKRAVMLLHTHTITSRVGKGEPGAAPLSAPAFS 

LVFPFLKMVLTEMPHHSEEEEEWMAQILQILTVQ 

AQLRASPNTPPGRVDENGPELLPRVAMLRLLTW . 

VIGTGSPRLQVLASDTLTTLCASSSGDDGCAFAE 

QEEVDVLLCALQSPCASVRETVLRGLMELHMVL 

PAPDTDEKNGLNLLRRLWVVKFDKEEEIRKLAE 

RLWSMMGLDLQPDLCSLLIDDVriHEAAVRQAG 

AEALSQAVARYQRQAAEVMGRLMEIYQEKLYR 

PPPVLDALGRVISESPPDQWEARCGLALALNKLS 

QYLDSSQVKPLFQFFVPDALNDRHPDVRKCMLD 

AALATLNTHGKENVNSLLPVFEEFLKNAPNDAS 

YDAVRQSWVLMGSLAKHLDKSDPKVKPIVAKL 

1AALSTPSQQVQESVASCLPPLVPAIKEDAGGMIQ 

RLMQQLLESDKYAERKGAAYGLAGLVKGLG1LS 

LKQQEMMAALTDAIQDKKNFRRREGALFAFEM 

LCTMLGKLFEPYWHVLPHLLLCFGDGNQYVRE 

AADDCAKAVMSNLSAHGVKLVLPSLLAALEEES 

WRTKAGSVELLGAMAYCAPKQLSSCLPNIVPKL 

TEVLTDSHVKVQKAGQQALRQIGSVIRNPEILAI 

APVLLDALTDPSRKTQKCLQTLLDTKFVHFIDAP 

SLALIMPIVQRAFQDRSTDTRKMAAQIIGNMYSL 

TDQKDLAPYLPSVTPGLKASLLDPVPEVRTVSAK 

ALGAMVKGMGESCFEDLLPWLMETLTYEQSSV 

DRSGAAQGLAEVMAGLGVEKLEKLMPEIVATAS 

KVDIAPrWRDGYIMMFNYLPITFGDKFTPYVGPII 

PCILKALADENEFVRDTALRAGQRVISMYAETAI 

ALLLPQLEQGLFDDLWRJRFSSVQLLGDLLFHISG 

VTGKMTTETASEDDNFGTAQSNKAIITALGVERR 

NRVLAGLYMGRSDTQLVVRQASLHVWKrVVSN 

TPRTLREDLPTLFGLLLGFLASTCADKRTIAARTL 

GDLVRKLGEKILPEIIPILEEGLRSQKSDERQGVCI 

GLSEIMKSTSRDAVLYFSESLVPTARKALCDPLE 
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SEQID 
NO: 


Method 


Predicted 
beginning 

niipl t*nt id* 
11 UHCULIUC 

. location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

1 APa linn 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutaroic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 

\ — T till ell fin/* l^ssT UtllU 1 ' — X mininn HiC— HXntfitnn inA 

* — lauicuLiiic, iv — A^ysme, jL^i^cucinc, fli— jviciniomne, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EVREAAAKTFEQLHSTIGHQALEDILPFLLKQLD 

DEEVSEFALDGLKQVMAIKSRWLPYLVPKLTTP 

PVNTRVLAFLSSVAGDALTRHLGVBLPAVMLAL 

KEKLGTPDEQLEMANCQAVTLSVEDDTGHRIIIE 

DLLEATRSPEVGMRQAAAHLNIYCSRSKADYTS 

HLRSL VSGLIRLFND S SP V VLEESWD ALNAITKK 

LDAGNQLALIEELHKEIRLIGNESKGEHVPGFCLP 

KKGVTSILPVLREGVLTGSPEQKEEAAKALGLVI 

RLTSADALRPSVVSITGPLIRILGDRFSWNVKAAL 

LETLSLLLAKVGIALKPFLPQLQll'FrKALQDSNR 

GVRLKAADALGKLISIHIKVDPLFTELLNGIRAME 

DPGVRDTMLQALRFVTQGAGAKVDAVIRKNIVS 

LLLSMLGHDEDNTRISSAGCLGELCAFLTEEELS 

AVLQQCLLADVSGIDWMVRHGRSLALSVAVNV 

APGRLCAGRYSSDVQElVnLSSATADRIPIAVSGV 

RGMGFLMRHHIETGGGQLPAKLSSLFVKCLQNP 

SSDIRLVAEKMIWWANKDPLPPLDPQAIKPE-KA 

LLDNTKDKNTVVRAYSDQAIVNLLKMRQGEEVF 

QSLSKILDVASLEVLNEVNRRSLKKLASQADSTE 

QVDDTILT 


3542 


A 


62 


1130 


PWNPQDFPGNRGLMG\QKGEIGPP\GQQGKKGAP 

GMP\GLMGSNGSPGQPGTPGSKGSKGEPGIQGMP 

GASGLKGEPGATGSPGEPGYMGLPGIQGKKGDK . 

GNQGEKGIQGQKGENGRQGIPGQQGIQGHHGAK 

GERGEKGEPGVRG AIGSKGESGVDGLMGPAGPK 

GQPGDPGPQGPPGLDGKPGREFSEQFIRQVCTDV 

IRAQLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGPI 

GPEGPRGLPGLPGRDGVPGLVGVPGRPGVRGLK 

GLPGRNGEKGSQGFGYPGEQGPPGPPGPEGPPGI 

SKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICD 

PSLCFSVIARRDPFRKGPNY 


3543 


A 


654 


194 


PARSLEKMICASWLSLLGYLWPSGAY1LGRCTV 

AKKLHDGGLDYFERYSLENWVCLAYFESKFNPSl 

AIYENTREGYTGFGLFQMRGSDWCGDHGRNRC 

HMSCSALLNPNLEKTIKCAKTIVKGBCEGMGAWP 

TWSRYCQYSDTLARWLDGCKL 


3544 


A 


2 


1074 


S CRL AAGRLAQ WLLRASRSGMLRAG WLRG AAA 

LALLLAARWAAFEPITVGLAIGAASAITGYLSY 

NDIYCRFAECCREERPLMASALKLDLEEKLFGQH . 

LATEVTVFKALTGFRNNKNPKKPLTLSLHGWAGT 

GKNFVSQMGAENLHPKGLKSNFVHLFVSTLHFP 

HEQKIKLYQDQLQKWIRGNVSACANSVFIFDEM 

DKL\HPGEE\AIKPFLDYYEHVERVSYR\KAIFIFLS 

NAGGDLITKTALDFWRAGRKRED1QLKDLEPVL 

SVGVFNNKHSGLWHSGLIDKNLIDYFIPFLPLEYR 

HVKMCVRAEMRARGSAIDEDIVTRVAEEMTFFP\ 

RDEKIYSDKGCKTVQSRLDFH 


3545 


A 


3 


273 


SAQGRSWGRFYRQIKRHPGIIPMIGLICLGMGSA 
ALYLLRLALRSPDVW* S WDRKNNPEP WNRLSPN 
DQYKFLAVSTDYKKLKKDRPDF 


3546 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVVVLLWEAGAVPA 

PKVPKMQVKHWPSEQDPEKAWGARVVEPPEK 

DDQLWLFPVQKPKLLTTEEKPRGQGRGPILPGT 

KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 

EERPRLWVMPNHQVLLGPEEDQDHIYHPQ*GSR 



379 



WO 01/57190 



PCT/US01/04098 



SEQID 
NO: 


Method 


Predicted ' 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence ' 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalaninc, G=Glycine, H=Histidint, 
I^solcucine, K=Lysine, L^Leucine, M— Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, V=Tyrosinc, 
X=l)nknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GHHCPRPVPRPRLLGLGPSLPCPS 


3547 


A 


23 


591 • 


ALSTETRTPDMRRLLLVTSLVWLLWEAGAVPA 
PKVPEKMQVKHWPSEQDPEKAWGARVVEPPEK 
DDQLVVLFPVQKPKLLTTEEKPRGQGRGPILPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDHI YHPQ* GSR 
GHHCPRPVPRPRLLGLGPSLPCPS 


3548 


A 


3 


1641 


TWLPSVPAEEVQQPEMAAVLNAERLEVSVDGLT 

LSPDPEERPGAEGAPLAAATAATALATWIRSRPG 

RLRGTARSPGRRAAGGAAEEARRLEQRWGFGLE 

ELYGLALRFFKEKDGKAFHPTYEEKLKLVALHK 

Q VLMGPYNPDTCPE VGFFD VLGNDRRREWAAL 

GNMSKEDAMVEFVKLLNRCCHLFSTYVASHKIE 

KEEQEKKRKEEEERRRREEEERERLQKEEEKRRR 

EEEERLRREEEERRRIEEERLRLEQQKQQIMAAL 

NSQTAVQFQQYAAQQYPGNYEQQQILrRQLQEQ 

HYQQYMQQLYQVQLAQQQAALQKQQEV WAG 

SSLPTSSKVECNCTQVI*CQFNRQAKTHTDSSEKE 

LEPEAAEEALENGPKESLPVIAAPSMWTRPQIKD 

FKEKIQQDADSVITVGRGEWTVRVPTHEEGSYL 

FWEFATDNYD1GFGVYFEWTDSP,NTAVSVHVSE 

SSDDDEEEEENIGCEEKAKKNANKPLLDEIVPVY 

RRDCHEEVYAGSHQYPGRGVYLLKFDNSYSLW 

RSKSVYYRVYYTR 


3549 


A 


1837 

■ '■ . 


3593 


PAVLVLEPASQSRKQQNTASATAQHWSAQIHKE 

SFLAPVFTKDEQKHRRPYEFEVERDAKARGLEQF 

SATHGHTPIILNGWHGESAMDLSCSSEGSPGATS 

PFPVSASTPKIGAISSLQGALGMDLSGILQAGLIHP 

VTGQIVNGSLRRDDAATRRRRGRRKHVEGGMD 

LIFLKEQTLQAGILEVHEDPGQATLSTTHPEGPGP 

ATSAPEPATAASSQAEKSIPSKSLLD.WLRQQADY 

SLEVPGFGANFSDKPKQRRPRCKEPGKLDVSSLS 

GEERVPAIPKEPGLRGFLPENKFNHTLAEPDLRDT 

GPRRRGRRPRSELLKAPSrVADSPSGMGPLFMNG 

LMGMDLVGLQNMRNMPGEPLTGLVGFPAGFAT 

MPTGEEVKSTLSMLPMMLPGMAAVPQMFGVGG 

LLSPPMATTCTSTAPASLSSTTKSGTAVTEKTAE 

DKPSSHDVKTDTLAEDKPGPGPFSDQSEPAITTSS 

PVAFNPFLffGVSPGLIYPSMFLSPGMGMALPAM 

QQARHSEIVGLESQKRKKKKTKGDNPNSHPEPA 

PSCEREPSGDENCAEPSAPLPAEREHGAQAGEGA 

LKDSNNDTN 


3550 


A 


287 


39 


QLNLNKIATSQKHRDFVAESVGEKPVGSLAGIGE 
VMDKICLEEGCFDKAYVVLGQFLVLKKDEDLF*E 
WLRDTG G ARTRG SRE 


3551 


A 


21 


3925 . 


GDLLEVGLPPGLEFPRGICLRGLRRTMSLDFGSV 

ALPVQNEDEEYDEEDYEREKELQQLLTDLPHDM 

LDDDLSSPELQYSDCSEDGTDGQPHHPEQLEMS 

WNEQMLPKSQSVNGPSCQGLEPYNKVTYKPYQS 

SAQNNGSPAQEITGSDTFEGLQQQFLGANENSAE 

NMQIIQLQVLNKAKERQLENLIEKLNESERQIRY 

LNHQLVnKDEKJDGLTLSLRESQKLFQNGKEREIQ 

LEAQIKALETQIQALKVNEEQMIBCKSRTTEMALE . 

SLKQQLVDLHHSESLQRAREQHESIVMGLTKKY 

EEQVLSLQKNLDATVTALKEQEDICSRLKDHVK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I— Isoleucine, K = Lysinc, L=Leucine, M = Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










QLERNQEAIKLEKTEIINKLTRSLEESQKQCAHLL 

QSGSVQEVAQLQFQLQQAQKAHAMSANMNKA 

LQEELTELKDEISLYESAAKLGIHPSDSEGELNIEL 

TESYVDLGKKVNWKKSKVTSIVQEEDPNEELSK 

DEFILKLKAEVQRLLGSNSMKRHLVSQLQNDLK 

DCHKKBEDLHQVKKDEKSIEVETKTDTSEKPKNQ 

LWPESSTSDVVRDDILLLKNEIQVLQQQNQELKE 

TEGKLRNTNQDLCNQMRQMVQDFDHDKQEAV 

DRCERTYQQHHEAMKTQIRESLLAKHALEKQQL 

FEAYERTHLQLRSELDKLNKEVTAVQECYLEVC 

REKDNLELTLRKTTEKEQQTQEKIKEKLIQQLEK 

EWQSKLDQTKAMKKKTLDCGSQTD(3VTTSDVI 

SKKEMA1M1EEQKCTIQQNLEQEKDIAIKGA1V1KK 

LEIELELKHCENITKQVEIAVQNAHQRWLGELPE 

LAEYQALVKAEQKKWEEQHEVSVNKRISFAVSE 

AKEKWKSELENMRKNILPGKELEEKIHSLQKELE 

LKNEEVPWIRAELAKARSEWNKEKQEEIHRIQE 

QNEQDYRQFLDDHRNKINEVLAAAKEDFMKQK 

TELLLQICETELQTCLDQSRREWTMQEAKRIQLEI 

YQYEEDILTVLGVLLSDTQKEHISDSEDKQLLEr 

MSTCSSKWMSVQYFEKLKGCIQKAFQDTLPLLV 

ENADPEWKKRNMAELSKDSASQGTGQGDPGPA 

AGHHAQPLALQATEAEADKKKVLEIKDLCCGHC 

FQELEKAKQECQDLKGKLEKGCRHLQHLERKHK 

AVVEKIGEENNKVVEELIEENNDMKNKLEELQT 

LCKTPPRSLSAGAIENACLPCSGGALEELRGQYIK 

AVKKIKCDMLRYIQESKERAAEMVKAEVL*ERQ 

ETARKMRKYYLICLQQILQDDGKEGAEKKIMNA 

ASKLATMAKLLETPISSKSQSKTTQSGMSK 


3552 


A 


771 , 


375 


ARTRQTSGQAREPEKESPAPGGGGLAEIRSRQQL 
SQTSRIPPLAKDQAVEAMFPPARGKELLSFEDVA 
MYFTREEWGHLNWGQKDLYRDVMLENYRNMV 
LLVYFQFDAAIPLC*TSLAHSSWLQLYFRLYF 


.3553 


A 


76 


72 


PGVRGVEAPGGVAPGRNAMRRGERRDAGGPRP 

ESPVPAGRASLEEPPDGPSAGQATGPGEGRRSTE 

SEVYDDGTNTFFWRAHTLTVLFILTCTLGYVTLL 

EETPQDTAYNTKRGIVASILVFLCFGVTQAKDGP 

FSRPHPAYWRFWLCVSWYELFLIFILFQTVQDG 

RQFLKYVDPKLGVPLPERDYGGNCLIYDPDNET 

DPFHNTWDKLDGFVPAHFLGWYLKTLMIRDWW 

MCMnSVMFEFLEYSLEHQLPNFSECWWDHWIM 

DVLVCNGLGrVCGMKTLEWLSLKTYKWQGLWN 

PTYKGKMKRIAFQFTPYSWVRFEWKPASSLRR 

WLAVCGnLVFLLAELNTFYLKFVLWMPPEHYLV 

LLRLVFFVNVGGVAMREIYDFMDDPKPHKKLGP 

QAWLVAAITATELLIVVKYDPHTLTLSLPFYISQC 

WTLGSVLALTWTVWRFFLRDITLRYKETRWQK 

WQNKDDQGSTVGNGDQHPLGLDEDLLGPGVAE 

GEGAPTPN*PRGPAPRPLPSAPRAVCGASSRR 


3554 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSKRALRRLRGEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINE)DLEDDPWNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET . 

VPSEQSHASGKLPJKKKKKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNPJ'GPAPLSSRKHVLYVE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of . 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 

I^Itinleucinf* KbT.vkiiip T^T^llrinp M— Mpthinninp 

N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNTVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDD A * GEGE WD 


3555 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINIDDLEDDPVVNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

WSEQSHASGKLRKKKKKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 

HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN ' 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRNIHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA*GEGEWD 


3556 


A 


3388 


1650 


KTRGTMF YYPNVL QRHTGCF A TI WL AA TRG S RL 

VKREYLRVNWKTCEEILNYVLVRVQPPQPGLP 

RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRIDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQ1RHLLEAA1PE 

RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 

MLEIEGERELPEVSRRELDLLIAEEEEAJLLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 

SPEKFQEQLQTRAHCWECPMVQPPERT1RGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPWPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQILHVKQEKPYGRLLIQPGPRFH 


3557 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATIWLAATRGSRL 
VKREYLRVNVVKTCEEILNYVLVRVQPPQPGLP 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide . 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycinc,H=Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine,W=Tryptophan,Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRJDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPFJUPVTVLPPEAITDLEAEPIR 

MLEIEGERELPEVSRRELDLLIAEEEEAILLEIPRL 

PPPAPAE* GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 

SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

E1SLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPWPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV . 

LSAQQILHVKQEBCPYGRLLIQPGPRFH 


3558 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKDVIKEEEDFDSLEALRLEGNTVGVEA 

ARVIAKAL*KKSELKRCHWSDMFTGRLRTE1PPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE . 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

V1NFGDCLVRSKGAVAJADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

QGEKSATPSRKILDPNTGEPAPVLSSPPPADVSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKVVSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 

LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 

SCSFARHSLLQTLYKV 


3559 


A 


489 


2360 


irprprgrrraldspnaaappvyvcrspgeptsl 

vnmasediafolaetlaktqvaggqlsfkgkslk 

lntaedakdvikeiedfdslealrlegntvgvea 

arviakal*kkselkrchwsdmftgrlrteippa 

lislgeglitagaqlveldlsdnafgpdgvqgfe 

allkssacftlqelklnncgmgigggkilaaalt 

echrkssaqgkplalkvfvagrnrlendgAtal 

aeafrvigtleevhmpqnginhpgitalaqafav 

npllrvinlndntftekgavamaetlktlrqve 

vinfgdclvrskgavaiadairgglpklkelnls 

fceikrdaalavaeamadkaelekldlngntlg 

eegceqlqevlegfnmakvlaslsddedeeeee 

egeeeeeeaeeeeeedeeeeeeeeeeeeeepqqrg 

qgeksatpsrkildpntgepapvlsspppadvstf 

lafpspekllrlgpkssvliaqqtdtsdpekvvs a - 

flkvssvfkdeatvrmavqdavdalmqkafns 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIAMLYGP 
LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 
SCSFARHSLLQTLYKV 


3560 


A 


2 


1198 


FVRELPRPRPGAATAAIMVSVINTVDTSHEDMIH 
DAQMDYYGTRLATCSSDRSVKIFDVRNGGQILIA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, . 
E=Glutamic Acid, F=Plienylalanine, G=Glycine, H=Histidine, 
I~Isoleucinc, IC— Lysine, L/^Leucine, M = Mcthionine, 
N=Asparaginc,P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codoh, A=possible nucleotide deletion, 
^possible nucleotide insertion 










DLRGHEGPVWQVAWAHPMYGNILASCSYDRKV 

nWREENGTWEKSHEHAGHDSSVNSVCWAPHDY 

GLILACG SSDG AISLLTYTGEGQWEVKKINNAHT 

IGCNAVSWAPAWPGSLIDHPSGQKPNYIKRFAS 

GGCDNLIKLWKEEEDGQWKEEQKLEAHSDWVR 

DVAWAPSIGLPTSTIASCSQDGRVFIWTCDDASS 

NTWSPKLLHKFNDVVWHVSWSITANILAVSGGD 

NKVTLWKESVDGQWVCISDVNKGQGSVSASVT 

EGQQNEQ*QDRWGLAPHPPAPGLPLPGPTNQTT 

GKSPQLQQDYFPRRSYRCSHRLnCLNVIGDAL 


3561 


A 


540 


86 


WRVKEMTSTLPKALGRKTASRSHTTLQGGSCCP 
VLWTAKLRCRKLRFPLPPPPPSSSAWPWQGWGI 
RGEQEAEGPLGETGPPVGPELSGLRQWRKLIKGR 
YGEWRGSGQKTGQPS *TTMQGGETEENRTETTT 
GNKQRESEAPWVRHTYIT 


3562 


A 


1920 


242 


PMMAMPFFERFKSSIQRPSPVLVLSQNTKRESGR 

KVQSGNENAAKTIADIIRTCLGPKSMMKMLLDP 

MGGIVMTNDGNAILREIQVQHPAAKSMIEISRTQ 

DEEVGDGTTSVIILAGEMLSVAEHFLEQQMHPTV 

VISAYRKALDDMISTLKKISIPVDISDSDMMLNIIN 

SSITTKAISRWSSL ACNIALDAVKMVQFEENGRK 

EIDIKKYARVEKIPGGIIEDSCVLRGVMINKDVTH 

PRMRRYIKNPRI VLLD S SLEYKKGESQTDIEITRE 

EDFTRILQMEEEYIQQLCEDIIQLKPDVVITEKGIS 

DLAQHYLMRANITAIRRVRKTDNNR1ARACGARI 

VSRPEELREDDVGTGAGLLEIKKIGDEYFTFITDC 

KDPiCACTILLRGASKEILSEVERNFQDAMQVCRN 

VLLDPQLVPGGGASEMAVAHALTEKSKAMTGV 

EQWPYRAVAQALEVIPRTLIQNCGASTIRLLTSLR 

AKHTQENCETWGVNGETGTLVDMKELGIWEPL 

AVKLQTYKTAVETAVLLLRIDDIVSGHKKKGDD , 

QSRQGGAPDAGQE . 


3563 


A 


1571 


560 


GPSLLGTRGTPNPARTLQIFFLIIGRRLTGRMAAV 

DDLQFEEFGNAATSLTANPDATTVNIEDPGETPK 

HQPGSPRGSGREEDDELLGNDDSDKTELLAGQK 

KSSPFWTFEYYQTFFDVDTYQVFDRIKGSLLPIPG 

KNFVRLYIRSNPDLYGPFWICATLVFAIAISGNLS 

NFLIHLGEKTYHYVPEFRKVSIAATDYAYAWLVP 

LALWGFLMWRNSKVMNIVSYSFLErVCVY GYSL 

FIYIPTAILWnPHKAVRWILVMlALGISGSLLAMT 

FWAVREDNRRVALATIVTIVLLHMLLSVGCLA 

YFFD APEMDHLPTTTATPNQTV AAAKS S . 


3564 


A 


1 


328 


NSRVDDFVAHLQRPLLGPASCLGILRPAMTAHSF 
ALPGIIFTTFWGLVGIAGPWFVPKGPNRGYIITML 
VATAVCCYLFWLIAILAQLNPLFGPQLKNETrWY 
VRFLWE 


3565 


A 


2 


1081 


FVTDFPARSMAATSLMSALAARLLQPAHSCSLRL 

RPFHLAAVRNEAVVISGRKLAQQIKQEVRQEVEE 

WVASGNKRPHLSVILVGENPASHSYVLNKTRAA 

AVVGINSET1MKPASISEEELLNLINKXNNDDNVD 

GLLVQLPLPEHIPERRICNAVSPDKDVDGFHVIN 

VGRMCLDQYSMLPATPWGVWEIIKRTGIPTLGK 

NWVAGRSKNVGMPIAMLLHTDGAHERPGGDA 

TVTISHRYTPKEQLKKHTILADIVISAAGIPNLITA 

DMKEGAAVIDVGINRVHDPVTAKPKLVGDVDF 



384 



WO 01/57190 



PCT/USO 1/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

nucleotide 

location 

corresponding < 
to last amino 
acid residue of 
peptide 
sequence 


Amino add sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalnnine, OGIycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L= Leucine, M— Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










EGVRQKAGYITPVPGGVGPMTVAMLMKNTIIAA 
KKVLRLEEREVLKSKELGVATN 


3566 


A 


3 


1130 


SCRRGRQQQRKNVSLSSQFAHTMAAPAQQTTQP 

GGGKRKGKAQYVLAKRARRCDAGGPRQLEPGL 

QGBLITCNMNERKCVEEAYSLLNEYGDDMYGPE 

KFTDKDQQPSGSEGEDDDAEAALKKEVGDIKAS 

TEMRLRRFQSVESGANNVVFrRTLGIEPEKLVHHI 

LQDMYKTXKKKTRVILRMLPISGTCKAFLEDMK 

KYAETFLEPWFKAPNKGTFQIVYKSRNNSHVNR 

EEVBRELAGIVCTLNSENKVDLTNPQYTVWEIIK 

AVCCLSVVKDYMLFRKYNLQEVVKSPKDPSQLN 

SKQGNGKEAKLESADKSDQNNTAEGKNNQQVP 

ENTEELGQTKPTSNPQVVNEGGAKPELASQATE 

GSKSNENDFS 


3567 


A 


248 


3498 


GBCKDSSPWTCPFHPPLQLFFVIRNTRQLGDFHLA 

KIKVTWYWTADGDLDIGAKNVKLYVNRNLIFNG 

KLDKGDREAPADHSILVDQKNEKSEQLEEAMNA 

HSEESKGTHEMAGASGDKELGLGCSPPAETLAD 

AKLSSQGNVSGKRKNSTNCRKDSLSQLEEYLRLS 

AVPTSMGDMPSAPATSPPVKCPPVHEEPSLIQQL 

ENLMGRKICEPPGKTPSWLQPSPTGKDRKQGGR 

KPKPLWLSPEKPLA WKGRLPSDD VIGEGPGETEA 

RDKGLRHEPGWGTSRSVNTKERPQRATTKVHSD 

DSDIFNQPPNRERPASGRRGSRKDAGSSSHGDDQ 

PASREDTWSSRTPSRSRWRSEQEHTLHESWSSLS 

AFDRSHRGRISNTELPGDILDELLQQKSSRHSDLP 

PSKKGEQPGLSRGQDGYSGETDAGGDFKIPVLPY 

GQRLVIDIKSTWGDRHYVGLNGffilFSSKGEPVQI 

SNIKADPPDINILPAYGKDPRWTNLIDGVNRTQ 

DDMHVWLAPFTRGRSHSITIDFTHPCHVALIRIW 

NYNKSRIHSFRGVKDITMLLDTQCIFEGE1AKASG 

TLAGAPEHFGDTILFTTDDDILEAIFYSDEMFDLD 

VGSLDSLQDEEAMRRPSTADGEGDERPFTQAGL 

GADERIPELELPSSSPVPQVTTPEPGIYHGICLQLN 

FTASWGDLHYLGLTGLEVVGKEGQALPIHLHQIS. 

ASPRDLNELPEYSDD SRTLDKLIDGTNITMEDEH 

MWLIPFSPGLDHVVTIRLDRAESIAGLRFM'NYNK 

SPEDTYRGAKIVHVSLDGLCVSPPEGFLIRKGPG 

NCHFDFAQEILFVDYLRAQLLPQPARRLDMRSLE 

CASMDYEAPLMPCGFIFQFQLLTSWGDPYYIGLT 

GLELYDERGEKIPLSENNIAAFPDSVNSLEGVGG 

DVRTPDBCLIDQVNDTSDGRHMWLAPILPGLVNR 

VYVIFDLP1TV SMIKL WN Y AKTPHRG VKEFGLL 

VDDLLVYNGILAMVSHLVGGILPTCEPTVPYHTI 

LFTEDRDIRHQEKHTTISNQAEDQDVQMMNENQ 

nTNAKRKQSVVDPALRPKTCISEKETRRRRC 


3568 


A 


50 


. 1724 


AQGGTLSAASRFCRGGLLGPWLHPASEMAATLD 

LKSKEEKDAELDKRIEALRRKNEALIRRYQEIEE 

DRKKAELEGVAVTAPRKGRSVEKENVAVESEKN 

LGPSRRSPGTPRPPGASKGGRTPPQQGGRAGMG 

RASRSWEGSPGEQPRGGGAGGRGRRGRGRGSPH 

LSGAGDTSISDRKSKEWEERRRQNIEKMNEEME 

KIAEYERNQREGVLEPNPVRNFLDDPRRRSGPLE 

ESERDRREESRRHGRNWGGPDFERVRCGLEHER 

QGRRAGLGSAGDMTLSMTGRERSEYLRWKQER 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AI.<inine C=Cysteine, D=Aspartic Acid, 
E=Glut»mic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I = IsoIeucine, K^Lvsine, L=Leucine, M m Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EKIDQERLQRHRKPTGQWRREWDAEKTDGMFK 

DGPVPAHEPSHRYDDQAWARPPKPPTFGEFLSQ 

HKAEASSRRRRKSSRPQAKAAPRAYSDHDDRWE 

TKEGAASPAPETPQPTSPETSPKETPMQPPEIPAP 

AHRPPEDEGEENEGEEDEEWEDISEDEEEEEIEVE 

EGDEEEPAQDHQAPEAAPTGIPCSEQAHGVPFSP 

EEPLLEPQAPGTPSSPFSPPSGHQPVSDWGEEVEL 

NSPRTTHLAGALSPGEAWPFESV 


3569 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDA1FKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3570 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDAIFKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3571 


A ■■• 


28 , 


.131 


RHFFGNLCAMRAKWRKKRMRRLKRKRRKMRQ 
RSK 


3572 


A 


3 


1202 


QSEPHRKVRVDPPVRDRPPPHPPPLLVQRALPGQ 

GQAEGSDGADGAKRRAMAHQTGIHATEELKEFF 

AKARAGSVRLIKWIEDEQLVLGASQEPVGRWD 

QDYDRAVLPLLDAQQPCYLLYRLDSQNAQGFE 

WLFLAWSPDNSPVRLKMLYAATRATVKKEFGG 

GHIK1)ELFGTVKDDLSFAGYQKHLSSCAAPAPLT 

SAERELQQIRINEVKTEISVESKHQTLQGLAFPLQ 

PEAQRALQQLKQKMVNYIQMKLDLERETIELVH 

TEPTDVAQLPSRVPRDAARYHFFLYKHTHEGDP 

LESWFrYSMPGYKCSIKERMLYSSCKSRLLDSV 

EQDFHLEIAKKJEIGDGAELTAEFLYDEVHPKQH 

AFKQAFAKPKGPGGKRGHKRLIRGPGENGDDS 


3573 


A 


49 . 


1869 


PHCEPNPGAGAMVLLHVLFEHAVGYALLALKEV 

EEISLLQPQVEESVLNLGKFHSIVRLVAFCPFASS 

QVALENANAVSEGVVHEDLRLLLETHLPSKKKK 

VLLGVGDPKIGAAIQEELGYNCQTGGVIAEILRG 

VPJJIFHNLVKGLTDLSACKAQLGLGHSYSRAKV 

KFNVNRVDNMIIQSISLLDQLDKDINTFSMRVRE 

WYGYHFPELVKIINDNATYCRLAQFIGNRRELNE 

DK1EKLEELTMDGAKAKAILDASRSSMGMDISAI 

DLMEESFSSRWSLSEYRQSLHTYLRSKMSQVAP 

SLSALIGEAVGARL1AHAGSLTNLAKYPASTVQIL 

GAEKALFRALKTRGNTPKYGLIFHSTFIGRAAAK 

NKGRISRYLANKCSIASRIDCFSEVPTSVFGEKLR . 

EQVEERLSFYETGEIPRKM-DVMKEAMVQAEAE 
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SEQBO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I B Isolencine, TC=Lysine, Lr^Leucine, M—Methionine, 
N=Asparaginc, P=ProIinc, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










EAAAEITRKLEKQEKKRLKKEKKRLAALALASS 

ENSSSTPEECEETSEKPKKKKKQKPQEVPQENGM 

EDPSISFSKPKKKKSFSKEELMSSDLEETAGSTSIP. 

KRKKSTPKEETVNDPEEAGHRSRSKKKRKFSKEE 

PVSSGPEEAVGKSSSKKKKKFHKASQED 


3574 


A 


284 


2032 


CGNERTAPvLWVQPVVSTMPQASEHRLGRTREPP 

VNIQPRVGSKLPFAPRARSKERRNPASGPNPMLR 

PLPPRPGLPDERLKKLELGRGRTSGPRPRGPLRA 

DHG VPLPG SPPPTVALPLPSRTNLARSKS VSSGDL 

RPMGIALGGHRGTGELGAALSRLALRPEPPTLRR 

STSLRRLGGFPGPPTLFSIRTEPPASHGSFHMISAR 

SSEPFYSDDKMAHHTLLLGSGHVGLRNLGNTCF 

LNAVLQCLSSTRPLRDFCLRRDFRQEVPGGGRA 

QELTEAFADVIGALWHPDSCEAVNPTRFRAVFQ 

KYVPSFSGYSQQDAQEFLKLLMERLHLEINRRGR 

RAPPILANGPVPSPPRRGGALLEEPELSDDDRANL 

MWKRYLEREDSKJVDLFVGQLKSCLKCQACGY 

RSTTFEVFCDLSLPIPKKGFAGGKVSLRDCFNLFT 

KEEELESENAPVCDRCRQKTRSTKKLTVQRFPRI 

LVLHLNRFSASRGSIKKSSVGVDFPLQRLSLGDF 

ASDKAGSPVYQLYALCNHSGSVHYGHYTALCR 

CQTGWHVYNDSRVSPVSENQVASSEGYVLFYQL 

MQEPPRCL 


3575 


A 


1 


2408 


RELDSLADLPERIKPPYANGLSTSHLRSSSVEDVK 

LIISEGRPTIEVRRCSMPSVICEHTKQFQTISEESN 

QGSLLTVPGDTSPSPKPEVFSNVPERDLSNVSNIH 

SSFATSPTGASNSKYVSADRNLIKNTAPVNTVMD 

SPVHLEPSSQVGVIQNKSWEMPVDRLETLSTRDF 

ICPNSMPDQESSLQSFCNSENKVLKENADFLSLR 

QTELPGNSCAQDPASFMPPQQPCSFPSQSLSDAES 

ISKHMSLSYVANQEPGDLQQKNAVQIISSALDTD 

NESTKDTENTFVLGDVQKTDAFVPVYSDSTIQEA 

SPNFEKAYTLPVLPSEKDFNGSDASTQLNTHYAF 

SKLTYKSSSGHEVENSTTDTQVISHEKENKLESL 

VLTHLSRCDSDLCEMNAGMPKGNLNEQDPKHC 

PESEKCLLSIEDEESQQSILSSLENHSQQSTQPEM 

HKYGQLVKVELEENAEDDKTENQIPQRMTRNK 

ANTMANQSKQILASCTLLSEKDSESSSPRGRIRLT 

EDDDPQIHHPRKRKVSRVPQPVQVSPSLLQAKEK 

TQQSLAAIVDSLKLDEIQPYSSERANPYFEYLHIR 

KKIEEKRKLLCSVIPQAPQYYDEYVTFNGSYLLD 

GNPLSKIdPTITPPPSLSDPLKELFRQQEVVRMKL ' 

RLQHSIEREKLIVSNEQEVLRVHYRAARTLANQT 

LPFSACTVLLDAEVYNVPLDSQSDDSKTSVRDRF 

NARQFMSWLQDVDDKFDKLKTCLLMRQQHEA 

AALNAVQRLEWQLKLQELDPATYKSISryEIQEF 

YVPLVDVNDDFELTPI 


3576 


A 


5 


1421 


LRLAWHDGARWPLGTPRAAATRREAAALPPVT 

LALLCLDGVFLSSAENDFVHRIQEELDRFLLQKQ 

LSKVLLFPPLSSRLRYLIHRTAENFDLLSSFSVGE. 

GWKRRTVICHQDIRVPSSDGLSGPCRAPASCPSR 

YHGPRPISNQGAAAVPRGARAGRWYRGRKPDQ 

PLYVPRVLRRQEEWGLTSTSVLKREAPAGRDPEE 

PGDVGAGDPNSDQGLPVLMTQGTEDLKGPGQR 

CENEPLLDPVGPEPLGPESQSGKGDMVEMATRF 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glydne, H=Histidinc, 
I^lsoleucine, IO=Lysine, LHLeucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glulamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GSTLQLDLEKGKESLLEKRLVAEEEEDEEEVEED 
GPSSCSEDDYSELLQEITDNLTKKEIQIEKIHLDTS 
SFMEELPGEKDLAHVVEIYDFEPALKTEDLLATF 
SEFQEKGFRIQWVDDTHALGIFPCRASAAEALTR 
EFSVLKIRPLTQG7XQSKLKALQRJKLLRLVKER 
PQTNATVARRLVARALGLQHKKKERPAVRGPLP 
P 


3577 


A 


102 


1998 


DTRTPGSLEMGPLQFRDVAIEFSLEEWHCLDTAQ 

RNLYRNVMLENYSNLVFLGIWSKPDLIAHLEQG 

KKPLTMKRHEMVANPSGPVICSHFAQDLWPEQN 

IKDSFQKVILRRYEKRGHGNLQLIKRCESVDECK 

VHTGGYNGLNQCSTTTQSKVFQCDKYGKVFHK 

FSNSNRHNIRHTEKKPFKCIECGKAFNQFSTL1TH . 

KKIHTGEKPYICEECGKAFKYSSALNTHKRIHTG 

EKPYKCDKCDKAFI A S STLSKHEIEHTGKKP YKCE 

. ECGKAFNQSSTLTKHKKIHTGEKPYKCEECGKAF 

NQSSTLTKHKKIHTGEKPYVCEECGKAFKYSRIL 

TTHKFJHTGEKPYKCNKCGKAFIASSTLSRHEFIH 

MGKKHYKCEECGKAFIWSSVLTRHKJRVHTGEKP 

YKCEECGKAFKYSSTLSSHKRSHTGEKPYKCEEC 

GKAFVASSTLSKHEIIHTGKKPYKCEECGKAFNQ 

SSSLTKHKKIHTGEKPYKCEECGKAFNQSSSLTK 

HKKIHTGEKPYKCEECGKAFNQSSTLIKHKKIHT 

REKPYKCEECGKAFHLSTHLTTHKILHTGEKPYR 

CRECGKAFNH S ATLS SHKKIHSGEKPYECDKCG 

KAFISPSSLSRHEHHTGEKP 


3578 


A 


1725 . 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNN1QRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNIISDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNIFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEHmWFRNYFNEKKDILK 

ESNIQFKLRPWKFLFRNN 


3579 


A . 


1725 . 


445 


RPRRRGTHHFSC VLG SFRV S AMFPRV STFLPLRP 

LSRHPLS SG SPETS A AAIMLLTVRHGTVRYRS S A 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTBCKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTICSELLSQLQQH 

EEESRAQRDAKRPKISFSNIISDMKVARSATARV 

RSRPELRIQFDEGYDNYPGQEKTDDLKKRKNIFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEHIEWFRNYFNEBCKDILK 

ESNIQFKLRPWKFLFRNN 


3580 


A 


3673 


1619 


LYCVAPYSRHLLGRMSHLPMKLLRKKIEKRNLK 
LRQRNLKFQGASNLTLSETQNGDVSEETMGSRK 
VKKSKQKPMNVGLSETQNGGMSQEAVGNIKVT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cystcinc, D=Aspartic Acid, 
E=G!otamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I^lsoleucine, Kj^Lysine, L=Leucine, M=Mctliionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptopha n, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










KSPQKSTVLTNGEAAMQSSNSESKKKKKKKRK 

MVM3AEPDTKKAKTENKGKSEEESAETTKETEN 

NVEKPDNDEDESEVPSLPLGLTGAFEDTSFASLC 

NLVNENTLKAIKEMGFTNMTEIQHKSIRPLLEGR 

DLLAAAKTGSGKTLAFLIPAVELIVKLRFMPRNG 

TGVLILSPTRELAMQTFGVLKELMTHHVHTYGLI 

MGGSNRSAEAQKLGNGINIIVATPGRLLDHMQN 

TPGFMYKNLQCLVIDEADRILDVGFEEELKQIIKL 

LPTRRQTMLFSATQTRKVEDLARISLKKEPLYVG 

VDDDKANATVDGLEQGYVVCPSEKRFLLLFTFL 

KKNRKKJaMVFFSSCMSVKYHYELLNYIDLPVL 

AIHGKQKQNKR'ni'FKQFCNADSGTLLCTDVAA 

RGLDIPEVDWrVQYDPPDDPKEYIHRVGRTARGL 

NGRGHALLILRPEELGFLRYLKQSKVPLSEFDFS 

WSKISDIQSQLEKLIEKNYFLHKSAQEAYKSYIRA 

YDSHSLKQIFNVNNLNLPQVALSFGFKVPPFVDL 

NVNSNEGKQKKRGGGGGFGYQKTKKVEKSKEF 

KttlSKKSSDSRQESH 


3581 


A 


23. 


453 


LCRCICIKNITPHCLWDKVLSQFTYILDNLSNFMS 

HHPHSLRNSCLIRMDLLYWQFTIYTITFCFSHLSG 

RLTLSAQHISHRPCLLSYSLLFWKVHHLFLEGFPC 

SPRLDEMSFHQFPQHPVHVSWHLPIVYKGSMT 

QVSPH 


3582 


A : 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKJPPEPPGRC 

SNHLQDKIQKL\^RKIKEGMDMNYIIQRKKEFRN 

PSrYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKIEMDKLEKAKKERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTTIAQPTILTTTATLPAWTVTTSASGSKTTVIS 

AVGTrVKKAKQ 


3583 


A . 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDKIQKL YERKIKEGMDMNYIIQRKKEFRN 

PSIYEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQiaEMDKLEKAKXERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTTIAQPTILTTTATLPAVVTVTTSASGSKTTVIS 

AVGTTVKKAKQ 


3584 


A 


3 


1139 


PGSTISSRADRLGAPVLAHPKMAERQEEQRGSPP 

LRAEGKADAEVKLILYHWTHSFSSQKVRLVIAE 

KALKCEEHDVSLPLSEHNEPWFMRLNSTGEVPV 

LIHGENIICEATQIIDYLEQTFLDERTPRLMPDKES 

MYYPRVQHYRELLDSLPMDAYTHGCILHPELTV 

DSMIPAYATTRIRSQ1GNTESELKKLAEENPDLQE 

AYIAKQKRLKSKLLDHDNVKYLKKILDELEKVL 

DQVETELPRRNEETPEEGQQPWLCGESFTLADVS 

L A VTLHRLKFLGF ARRNW GNGKRPNLETYYERV 

LKRKTFNKVLGHVNNILISAVLPTAFRVAKKRAP 

KVLGTTLWGLLAGVGYFAFMLFRKRLGSMELA 

LRPRPNYF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E"=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidint, 
IHbsoIeucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptoph'an, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
^possible nucleotide insertion 


3585 


A 


1 


1777 


RRHSPGSPAFAPSSRATAICPRAARAPATLLLALG 

AVLWPAAGAWELTTLHTNDVHSRLEQTSEDSSK 

CVNASRCMGGVARLFTKVQQIRRAEPNVLLLDA 

GDQYQGTIWFTVYKGAEVAHFMNALRYDAMA 

LGNHEFDNGVEGLIEPLLKEAKFPILSANIKAKGP 

LASQISGLYLPYKVLPVGDEWGIVGYTSKETPF 

LSNPGTNLVFEDEITALQPEVDKLKTLNVNiaiAL 

GHSGFEMDKLIAQKVRGVDWVGGHSNTFLYT 

GNPPSKEVPAGKYPFIVTSDDGRKVPVVQAYAF 

GKYLGYLKIEFDERGNVISSHGNPILLNSSIPEDPS 

IKADINKWRIKLDNYSTQELGKTIVYLDGSSQSC 

PvFRECl^GNLICDAMlNNNLRHTDEMF WNH V S 

MCDLNGGGIRSPIDERNNGTITWENLAAVLPFGG 

TFDLVQLKGSTLKKAFEHSVHRYGQSTGEFLQV 

GGIHWYDLSRKPGDRVVKLDVLCTKCRVPSYD 

PLKMDEVYKVILPNFLANGGDGFQMIKDELLRH 

DSGDQDINWSTYISKMKVIYPAVEGRIKFSTGS 

HCHGSFSLIFLSLWAVIFVLYQ 


3586 


A 


1399 


881 


LSNKDVLSPQLKDENSKLPvRKLNEVQSFSEAQTE 

MVRTLERKLEAKMKEESDYHDLESVVQQVEQN 

LELMTBCRAVKAENHVVKLKQEISLLQAQVSNFQ 

RENEALRCGQGASLTVVKQNADVALQNLRVVM 

NSAQASIEQLVSGAETLNLVAEILKSIDRISEVKD 

EEEDS 


3587 


A 


88 


1639 


GCVGRGLPLPPRHPTPPSSSSSPFVLLAFLLLVRL 

DPAVSGKMAAPRPPPARLSGVMVPAPIQDLEAL 

RALTALFKEQRNRETAPRTIFQRVLDILKKSSHA 

VELACRDPSQVENLASSLQLITECFRCLRNACIEC 

SVNQNSIRNLDTIGVAVDLILLFRELRVEQESLLT 

AFRCGLQFLGNIASRNEDSQSIVWVHAFPELFLS 

CLNHPDKKIVAYSSMILFTSLNHERMKELEENLN 

IAIDVIDAYQKHPESEWPFLIITDLFLKSPELVQA 

MFPBCLNNQERVTLLDLMIAKITSDEPLTKDDIPVF 

LRHAELIASTF VDQCKTVLKLASEEPPDDEEALA 

TERLLDVLCEMTVNTELLGYLQVFPGLLERVIDL 

LRVIHVAGKETTNIFSNCGCVRAEGDISNVANGF 

KSHLIRLIGNLCYKNKDNQDKVNELDGIPLILDN 

CN1SDSNPFLTQWVIYAIRNLTEDNSQNQDLIAK 

MEEQGLADASLLKKVGFEVEKKGEKLILKSTRD 

TPKP 


3588 


A. 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDALLSD 

LETTTSHMPRSGAPKERPAEPLTPPPSYGHQPQT 

GSGESSGASGDKDHLYSTVCKPRSPKPAAPAAPP 

FSSSSGVLGTGLCELDRLLQELNATQFNITDEIMS 

QFPSSKVASGEQKEDQSEDKKRPSLPSSPSPGLPK 

ASATSATLELDRLMASLSDFRVQNHLPASGPTQP 

PWSSTNEGSPSPPEPTGKGSLDTMLGLLQSDLSR 

RGVPTQAKGLCGSCNKPIAGQWTALGRAWHPE 

HFVCGGCSTALGGSSFFEKDGAPFCPECYFERFSP 

RCGFCNQPIRHKMVTALGTrlWHPEHFCCVSCGE 

PFGDEGFHEREGRPYCRRDFLQLFAPRCQGCQGP 

ILDNYISALSALWHPDCFVCRECFAPFSGGSFFEH 

EGRPLCENHFHARRG SLC ATCGLPVTGRCV SAL 

GRRFHPDHFTCTFCLRPLTKGSFQERAGKPYCQP 

CFLKLFG 
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SEQH) 
NO: 



Method 



Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

sequence 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glulamic Acid, F=Phenylalanine, G=Glycine, H=FTistidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIinc, W=Tryptophan, Y=Tyrosine, 
X=l)nknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 



3589 



226 



6793 



sppkksrkcnlsfrlisaerwrffllilmemprkp 

rltlfvqrrieniaterefdpeefyylleaaegha 

kegqgktdipryiisqlglnkdpleemahlgny 

dsgtaetpetdesvsssnaslklrrkpresdfeti 

klisngaygavyftrhkesrqrfamkkinkqnl 

ilrnqiqqafverdiltfaenpfwsmycsfetrr 

hlcmvmeyveggdcatlmknmgplpvdmarm 

yfaetvlaleylhnygivhrdlkpdnllvtsmg 

hii<ltdfglskvglmsmttnlyeghiekdarefl 

dkqvcgtpeyiapevblrqgygkpvdwwamgn 

lyeflvgcvpffgdtpeelfgqvisdeinwpekde- 

apppdaqdlitlllrqnplerlgtggayevkqhr 

ffrsldwnsllrqkaefipqleseddtsyfdtrse 

kyhhmeteeeddtndedfnveirqfsscshrfsk 

vfssidritqnsaeekedsvdktksrtlpstetls 

wsseysemqqlstsnssdtesnrhklssgllpkl 

aistegeqdeaascpgdpheepgkpalppeecaq 

eepevttpastissstlsvgsfsehldqingrsecv 

dstdnsskpssepashmarqrlestekkkisgkv 

tkslsasalslmipgdmfa vsplg spmsphslssd 

psssrdsspsrdssaasasphqpp/ihssgknygft 

irairvyvgdsdiytvhhrvwnveegspacqagl 

kagdlithingepvhgl vhtevielllksgnk vs i 

tttpfentsktgpapjws\tk:srmvrrskkskkk 

eslerrrslfkklakqpspllhtsrsfsclnrsls 

sgeslpgspthslsprsptpsyrstpdfpsgtnssq 

ssspsssapnspagsghirpstlhglapklggqry 

rsgrrksagmplsplartpsptpqptspqrspspl 

lghslgnskiaqaepskmhspptivrhivrpksae 

pprspllkrvqseeklspsygsdkkhlcsrkhsl 

evtqeevqreqsqreaplqsldenvcdvpplsra 

rpveqgclkrpvsrkvgrqesvddldrdklkak 

vvvkkadgfpekqeshqkfhgpgsdlenfalfk 

leerekkvypicaversstfenkasmqeapplgsl 

lkdalhkqasvrasegamsdgpvpaehrqggg 

dfrrapapgtlqdglchsldrgisgkgegtekss 

qakellrcekldsklanidylrkkmsledkedn 

lcpvlkpkmtagsheclpgnpvrptggqqepppa 

sesrafvssthaaqmsavsfvplkaltgrvdsgt 

ekpglvapespvrkspseyklegrsvsclepiegt 

ldiallsgpqasktelpspesaqspspsgdvrasv 

ppvlpsssgkkndttsarelspsslkmnksyllep 

wflppsrglqnspavslpdpefkrdrkgphptar 

spgtvmesnpqqregsspkhqdhttdpklltclg 

qnlhspdlarprcplppeaspsrekpglresserg 

pptarsersaaradtcrepsmelcfpetaktsdn 

sknllsvgrthpdfytqtqamekawapggktn 

hkdgpgearppprdnsslhsagipcekelgkvrr 

g vepkpeallarrslqppgiesekseklssfpslq 

kdgakeperkeqplqrhpssippppltakdlsspa 

arqhcsspshasgrepgakpstaepssspqdppkp 

vaahsessshkprpgpdpgppktkhpdrslssqk 

psvgatkgkepatqslggssregkghsksgpdvf 

patpgsqnkasdgigqgeggpsvplhtdraplda 

kpqptsggrplevlekpvhlprpghpgpsepadq 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide . 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
.-nucleotide 
location . 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glulamic Acid, F=Plien;Ialanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion,. 
\=possible nucleotide insertion 










KLSAVGEKQTLSPKHPKPSTVKDCPTLCKQTDN 

RQTDKSPSQPAANTDRRAEGKKCTEALYAPAEG . 

DKLEAGLSFVHSENRLKGAERPAAGVGKGFPEA 

RGKGPGPQKPPTEADKPNGMKRSPSATGQSSFRS 

TALPEKSLSCSSSFPETRAGVREASAASSDTSS AK 

AAGGMLELPAPSNRDHRKAQPAGEGRTHMTKS 

DSLPSFRVSTLPLESHHPDPNTMGGASHRDRALS 

VTATVGETKGKDPAPAQPPPARKQNVGRDVTKP 

SPAPNTDRPISLSNEKDFWRQRRGKESLRSSPHK 

KAL 


3590 


A 


3 


935 


RATTRPKNEVQDYVSVEYLSPHMGGTDPFKYSY 

PPLVDDDFQTPLCENGPIfSEDETSSKEDIESDGK 

ETLETISNEEQTPLLKKINPTESTSKAEENEKVDS 

KVKAFKKPLSVFKGPLLHISPAEELYFGSTESGEK 

KTLIVLTNVTKN I V AFK VRTT APEK YR VKP SN S S 

CDPGASVDIVVSPHGGLTVSAQDRFLIMAAEME 

QSSGTGPAELTQFWKEVPRNKVMEHRLRCHTVE 

SSKPNTLTLKDNAFNMSDKTSEDICLQLSRLLES . 

NRKLEDQVQRCIWFQQLLLSLTMLLLAFVTSFFY 

LLYS 


3591. 


A 


303 


2 


GGSWGPLCPVSPAMSLSDPGLGYHPTCWTLRWP 

PLCSLHALHVFHCLFSSRLGTPVSPRLAMDPNCS 

CEAGGSCACAGSCKCKKCKCTSCKKSCCSCCPL 


3592 


A 


1052 


1779 


GKTMMRKMLLAAALSVTAMTAHADYQCSVTP 

RDDVIVSPQTVQVKGENG>^VITPDGNVMYNGK 

QYSLNAAQREQAKDYQAELRSTLPWIDEGAKSR 

VEKARIALDKIIVQEMGESSKMRSRLTKLDAQVK 

EQMNRIIETRSDGLTFHYKAIDQVRAEGQQLVNQ 

AMGGILQDSINEMGAKAVLKSGGNPLQNVLGSL 

GGLQSS1QTEWKKQEKDFQQFGKDVCSRVVTLE 

DSRKALVGNLK 


3593 


A 


3 


1837 


LSFEKVDIQTDNDLTKEMYEGKENVSFELQRDFS 
QETDFSEASLLEKQQEVHSAGNIKKEKSNTIDGT 
VKDETSPVEECFFSQSSNSYQCHTITGEQPSGCTG 
LGKSISFDTKLVKHEIINSEERPFKCEELVEPFRCD 
SQLIQHQENNTEEKPYQCSECGBCAFSINEKLIWH 
QRLHSGEKPFKCVECGKSFSYSSHYITHQTIHSGE 
KPYQCKMCGKAFSVNGSLSRHQRIHTGEKPYQC 
KECGNGFSCSSAYITHQRVHTGEKPYECNDCGK 
AFNGNAKLIQHQRIHTGEKPYECNECGKGFRCSS 
QLRQHQSIHTGEKPYQCKEGGKGFNNNTKLIQH 
. QRIHTASLAEQLFKASGNHPNWGCCLTISSPGPS 
VYGPKMNMRGAPNSRLAGGREKRTQDTDFGQC 
SFLPSHSPSCFEPWNVTDYDSSWYRQKQVLSGV 
WSSPLSILKLPRTLIRISIHIQEMDTPGEMLMTGR 
GSLGPTLTTEAPAAAQPGKQGPPGTGRCLQAPGT 
EPGEQTPEGARELSPLQESSSPGGVKAEEEQRAG 
AEPGTRPSLARSDDNDHEVGALGLQQGKSPGAG 
NPEPEQDCAARAPVRAEAVRRMPPGAEAGSVVL 
DD 


3594 


A 


39 


261 


RAAMMDTSRVQPIKLAIVIKVLGRTGSQGQCTQ 

VRVEFMDDTSRSIIRSVKGPVREGDVLTLLESERE 

ARRLR 


3595 


A 


9?3 


68 


GRVGTKHQMADDAGAAGGPGGPGGPGMGNRG 
GFRGGFGSGIRGRGRGRGRGRGRGRGARGGKAE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of- 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutarainc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










DKEWMPVTXLGRLVKDMKIKSLEEIYLFSLPIKE 

SEIIDFFLGASLKDEVLKIMPVQKQTRAGQRTRF 

KAFVAIGDYNGHVGLGVKCSKEVATAIRGAIILA 

KLSIVPVRRGYWGNKIGKPHTVPCKVTGRCGSV 

LVRLIPAPRGTGIVSAPVPKKLLMMAGIDDCYTS 

ARGCTATLGNFAKATFDAISKTYSYLTPDLWKE 

TVFTKSPYQEFTDHLVKTHTRVSVQRTQAPAVA 

TT 


3596 


A 


106 


2960 


DERRVGAADMFGRSRSWVGGGHGKTSRNIHSL . 

DHLKYLYHVLTKNTTVTEQNRNLLVETIRSITEIL 

IWGDQNDSSVFDFFLEKNMFVFFLNBLRQKSGRY 

VCVQLLQTLNILFENISHETSLYYLLSNNYVNSII 

VHKFDFSDEEIMAYYISFLKTLSLI<LNNHTVHFF 

YNEHTNDF ALYTEAIKFFNHPESMVRIA VRTITL 

NVYKVSLDNQAMLHYIRDKTAVPYFSNLVWFIG 

SHVffiLDDCVQTDEEHRNRGKLSDLVAEHLDHL 

HYLNDILIINCEFLNDVLTDHLLNRLFLPLYVYSL 

ENQDKGGERPKISLPVSLYLLSQVFLIIHHAPLVN 

SLAEVILNGDLSEMYAKTEQDIQRSSAKPS1RCFI 

KPTETLERSLEMNKHKGKRRVQKRPNYKNVGEE 

EDEEKGPTEDAQEDAEKAKGTEGGSKGIKTSGES 

EEIEMVIMERSKLSELAASTSVQEQNTTDEEKSA 

AATCSESTQWSRPFLDMVYHALD$PDDDYHALF 

VLCLLYAMSHNKGMDPEKLERJQLPVPNAAEKT 

TYNHPLAERLIRIMNNAAQPDGK1RLATLELSCL 

LLKQQVLMSAGCIMKDVHLACLEGAREESVHLV 

RHFYKGEDIFLDMFEDEYRSMTMKPMNVEYLM 

MDASELLPPTGTPLTGIDFVKRLPCGDVEKTRRAI 

RVFFMLRSLSLQLRGEPETQLPLTREEDLIKTDDV 

LDLNNSDLIACTVITKDGGMVQRSLAVDrYQMS 

LVEPDVSRLGWGVVKFAGLLQDMQVTGVEDDS 

RALNITIHKPASSPHSKPFP1LQATFIFSDHIRCIIAK 

QRLAKGRIQARRMKMQRIAALLDLPIQPTTEVLG 

FGLGSSTSTQHLPFRFYDQGRRGSSDPTVQRSVF 

ASVDKVPGFAVAQCINEHSSPSLSSQSPPSASGSP 

SGSGSTSHCDSGGTSSSSTPSTAQSPAGIGHVTQ 


3597 


A 


427 


277 


GVRRIQHHWAQMHECNVHTYASLFCLFLLHTG 
KLCCLNSHRHFHCIKYSK 


3598 


A ' 


1 


503 


FRPRTKKATAMYLEHYLDSIENLPCELQRNFQL 

MRELDQRTEDKKAEE)ILAAEYISTVKTLSPDQR 

VERLQKIQNAYSKCKEYSDDKVQLAMQTYEMV 

DIOnRRLDADLARFEADLKDKMEGSDFESSGGR 

GLKKGRGQKEKRGSRGRGRRTSEEDTPKKKXH 

KGG 


3599 


A . 


2 


3907 


KTITALAFSPDGKYLVTGESGHMPAVRVWDVAE 
HSQVAELQEHKYGVACVAFSPSAKY1VSVGYQH 
DMIVNVWAWKKNIVVASNKVSSRVTAVSFSED 
CSYFVTAGNRHIKFWYLDDSKTSKVNATVPLLG 

rsgllgelrnnlftdvacgrgickadstfcitssg 

llcefsdrRlldkwvelrvypevkdsnqaclpp 

ssfitcssdntirlwntessgvhgstlhrnilssdl 

dqiyvdgntqalldtelpggdkadaslldprvgi 

rsvcvspngqhlasgdrmgtlrvhelqslseml 

kveahdseilcleyskpdtglkllasasrdrlih 

vldagreyslqqtldehsssitavkfaasdgqvr 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end ' 
nucleotide 
location 
corresponding" 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Add, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
1= Isolcucine, K^Lysine, L=Leucinc, M=Mcthionine, 
N=Asparagine,P=ProIine, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V=possible nucleotide insertion 










MISCGADKSIYFRTAQKSGDGVQFTRTHHVVRK 

TTLYDMDVEPSWKYTAIGCQDRNIRIFNISSGKQ 

KKLFKGSQGEDGTLIKVQTDPSGIYIATSCSDKNL 

SIFDFSSGECVATMFGHSEIVTGMKFSNDCKHLIS 

VSGDSCIFVWRLSSEMTISMRQRLAELRQRQRGG 

KQQGPSSPQRASGPNRHQAPSMLSPGPALSSDSD 

KEGEDEGTEEELPALPVLAKSTKKALASVPSPAL 

PRSLSHWEMSRAQESVGFLDPAPAANPGPRRRG 

RWVQPGVELSVRSMLDLRQLETLAPSLQDPSQD 

SLAHPSGPRKHGQEALETSLTSQNEKPPRPQASQ 

PCSYPHnRLLSQEEGVFAQDLEPAPIEDGrVYPEP 

SDNPTMDTSEFQVQAPARGTLGRVYPGSRSSEK 

HSPDSACSVDYSSSCLSSPEHPTEDSESTEPLSVD 

GISSDLEEPAEGDEEEEEEEGGMGPYGLQEGSPQ 

TPDQEQFLKQHFETLASGAAPGAPVQVPERSESR 

SISSRFLLQVQTRPLREPSPSSSSLALMSRPAQVPQ 

ASGEQPRGNGANPPGAPPEVEPSSGNPSPQQAAS 

VLLPRCRLNPDSSWAPKRVATASPFSGLQKAQS 

VHSLVPQERHEASLQAPSPGALLSREIEAQDGLG 

SLPPADGRPSRPHSYQNPTTSSMAKISRSISVGEN 

LGLVAEPQAHAPIRVSPLSKLALPSRAHLVLDIPK 

PLPDRPTLAAFSPVTKGRAPGEAEKPGFPVGLGK 

AHSTTERWACLGEGTTPKPRTECQ AHPGPS SPC A 

QQLPVSSLFQGPENLQPPPPEKTPNPMECTKPGA 

ALSQDSEPAVSLEQCEQLVAELRGSVRQAVRLY 

HSVAGCKMPSAEQSRIAQLLRDTFSSVRQELEAV 

AGAVLSSPGSSPGAVGAEQTQALLEQYSELLLRA 

VERRMERKL 


3600 


A 


1688 


916 


IPGST1SCSMALCEAAGCGSALLWPRLLLFGDSIT 

QFSFQQGGWGASLADRLVRKCDVLNRGFSGYN 

TRWAKTJLPRLIRKGNSLDIPVAVTIFFGANDSAL 

KDENPKQHIPLEEYAANLKSMVQYLKSVDIPENR 

VILITPTPLCETAWEEQCIIQGCKLNRLNSWGEY 

ANACLQVAQDCGTDVLDLWTLMQDSQDFSSYL 

SDGLHLSPKGNEFLFSHLWPLIEKKVSSLPLLLPY 

WRDVAEAKPELSLLGDGDH 


3601 


A 


44 


223 


VHFPLffQLAKCFWTMNRAARNKSEKRYYSEFL 
QIAHLFNYGLSSFLREFUFLIKLLQ 


3602 


A 


37 


1124 


VPKPASGKRRLEFRPQDSKACAATPHSPGRJTSR 

TRGSQKVRSVPPRLPWAQASASTDWEGLRGVPG 

PALRRENFLEAAASGRSGRTPTGGVGFRDVGGP 

HFPIFPAAHFLWCNLHTPRRPACNAPWHSPVGE1 

SPPPRESQLRRDPEVHFESPAOTLGFRLLPGRGLP 

ANAVTVETAAMAAPRQIPSHIVRLKPSCSTDSSF 

TRTPVPTVSLASRELPVSSWQVTEPSSKNLWEQI 

CKEYEAEQPPFPEGYKVKQEPVITVAPVEEMLFH 

GFSAEHYFPVSHFTMISRTPCPQDKSETINPKTCS 

PKEYLETFIFPVLLPGMASLLHQAKKEKCFEVVL 

QMTPSGGKACVWGHLPSSSHTI 


3603 


A 


286 


587 


NISNKAEVSSHPSVISHSMDSFGQPRPEDNQSVLR 

RMQBCKYWKTKQVFIKATGKKEDEHLVASDAEL 

DAKLEVFHSVQETCTELLKIIEKYQLRLNGMKS 


3604 


A 


103 


2440 


QPRRRVFPAAGRGPGRKCSQWGRQASVSFEDVT 

VDFSKEEWQHLDPAQRRLYWDVTLENYSHLLS 

VGYQPKSEAAFKLEQGEGPWMLEGEAPHQSCS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=Glyeinc, H=Histidine, 
I=Isolcucinc, K=Lysine, L=Lcucine, M=Methicmine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










GEAIGKMQQQGIPGGIFFHCERFDQPIGEDSLCSI 

LEELWQDNDQLEQRQENQNNLLSHVKVLIKERG 

YEHrasimKIIHVTTKlVPSIKRLHNCDTILKHTLN 

SHNHNRNSATKNLGKIFGNGNNFPHSPSSTKNEN 

AKTGANSCEHDHYEKHLSHKQAPTHHQKIHPEE 

KLYVCTECVMGFTQKSHLFEHQRIHAGEKSREC 

DKSNKVFPQKPQVDVHPSVYTGEKPYLCTQCGK 

VFTLKSNLITHQKJHTGQKPYKCSECGKAFFQRS 

DLFRHLRIHTGEKPYECSECGKGFSQNSDLSIHQ 

KTHTGEKHYECNECGKAFTRKSALRMHQRIHTG 

EKPYVCADCGBLAFIQKSHFNTHQRIHTGEKPYEC 

SDCGKSFTKKSQLHVHQRIHTGEKPYICTECGKV 

FTHRTNLTTHQKTHTGEKPYMCAECGKAFTDQS 

NLIKHQKTHTGEKPYKCNGCGKAFIWKSRLKIH 

QKSHIGERHYECKDCGKAFIQKSTLSVHQRIHTG 

EKPYVCPECGKAFIQKSHFIAHHRIHTGEKPYECS 

DCGKCFTKKSQLRVHQKIHTGEKPN1CAECGKAF 

TDRSNLITHQKIHTREKPYECGDCGKTFTWKSRL 

N1HQKSHTGERHYECSKCGKAFIQKATLSMHQII 

HTGKKPYACTECQKAFTDRSNLIKHQKMHS GEK 

RYKASD 


3605 


A 


3 . 


322 


SFRMSGRGKGGKGLGKGGAKRHRKVLRDNIQGI 
TKPAIRRLARRGGVKRISGLIYEETRGVLKVFLEN 
VIRDAVTYTEHAKRKTVTAMDWYALKRQGRT 
LYGFGG 


3606 


A 


1 


1749 , 


VPVTAEAKLMGFTQGCVTFEDVA1YFSQEEWGL 

LDEAQRLLYRDVMLENFALITALVCWHGMEDE 

ETPEQSVSVEGVPQVRTPEASPSTQKIQSCDMCV 

PFLTDILHLTDLPGQELYLTGACAVFHQDQKHHS 

AEKPLESDMDKASFVQCCLFHESGMPFTSSEVG 

KDFLAPLGILQPQAIANYEKPNKISKCEEAFHVGI 

SHYKWSQCRRESSHKHTFFHPRVCTGKRLYESS 

KCGKACCCECSLVQLQRVHPGERPYECSECGKS 

FSQTSHLNDHRRIHTGERPYVCGQCGKSFSQRAT 

LIKHHRVHTGERPYECGECGKSFSQSSNLIEHCRI 

HTGERPYECDECGKAFGSKSTLVRHQRTHTGEK 

PYECGECGKLFRQSFSLVVHQRIHTTARPYECGQ 

CGKSFSLKCGLIQHQLIHSGARPFECDECGKSFSQ 

RTTLMCHHKVHTAERPYVCGECGKAFMFKSKL 

VRHQRTHTGERPFECSECGKFFRQSYTLVEHQKI 

HTGLRPYDCGQCGKSFIQKSSLIQHQWHTGERP 

YECGKCGKSFTQHSGLILHRKSHTVERPRDSSKC 

GKPYSPRSNIV 


3607 


A. 


92 


331 


AMAGPGPGPGDPDEQYDFLFKLVLVGDASVGKT 
CWQRFKTGAFSERQGSTIGVDFTMKTLEIQGKR 
VKLQIWDTAGQER 


3608 


A 


545 


379 


AIKGYIHLSAPRNRYMHTTASNGRMLFMKVTM 
YMRRGVQIMGWSVRMAFMACFTQ 


3609 


A ■ 


118 


873 


VWMAWQVSLLELEDRLQCP1CLEVFKESLMLQC 

GHSYCKGCLVSLSYHLDTKVRCPMCWQWDGS 

SSLPNVSLAWVIEALRLPGDPEPKVCVHHRNPLS 

LFCEKDQELICGLCGLLGSHQHHPVTPVSTVCSR 

MKEELAALFSELKQEQKKVDELIAKLVKNRTRIV 

NESDVFSWVIRREFQELRHPVDEEKARCLEGIGG 

HTRGLVASLDMQLEQAQGTRERLAQAECVLEQF 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alam'ne C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknq\vn, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










GNEDHHEFIWKFHSMASR 


3610 


A' 


2 


987 . 


DPRVRPPLLQPPPPLLPRLVILKMAPLDLDKYVEI 

ARLCKYLPENDLKRLCDYVCDLLLEESNVQPVS 

TPVTVCGDfflGQFYDLCELFRTGGQVPDTNYIFM 

GDFVDRGYYSLETFTYLLALKAKWPDPJTLLRG 

NHESRQITQVYGFYDECQTKYGNANAWRYCTK 

VFDMLTVAALEDEQILCVHGGLSPDIKTLDQIRTI 

ERNQEIPHKGAFCDLVWSDPEDVDTWAISPRGA 

GWLFGAKVTNEFVHINNLKLICRAHQLVHEGYK 

FMFDEKLVTVWSAPNYCYRCGNIASIMVFKDVN 

TREPKLFRAVPDSERVIPPRTTTPYFL 


3611 


A 


2459. 


869 


AEKMTAELREAMALAPWGPVKVKKEEEEEENF 

PGQASSQQVHSENIKVWAPVQGLQTGLDGSEEE 

EKGQNISWDMAWLKATQEAPAASTLGSYSLPG 

ILAKSEILETHGTMNFLGAETKNLQLLVPKTEIC 

EEAEKPLIISERIQKADPQGPELGEACEKGNMLK 

RQRIKREKKDFRQVrVNDCHLPESFKEEENQKCK 

KSGGKYSLNSGAVKNPKTQLGQKPFTCSVCGKG 

FSQSANLVVHQRIHTGEKPFECHECGKAFIQSAN 

LWHQRIHTGQKPYVCSKCGKAFTQSSNLTVHQ 

KIHSLEKTFKCNECEKAFSYSSQLARHQKVHITE 

KCYECNECGKTFTRSSNLIVHQRIHTGEKPFACN 

DCGKAFTQSANLIVHQRSHTGEKPYECKECGKA 

FSCFSHLIVHQPJHTAEKPYDCSECGKAFSQLSCL 

IVHQRIHSGDLPYVCNECGKAFTCSSYLLIHQRIH 

NGEKPYTCNECGKAFRQRSSLTVHQRTHTGEKP 

YECEKCG AAFISNSHLMRHHRTHLVE 


3612 


A. 


318 


2245 


SPMAEAALVNTPQIPMVTEEFVKPSQGHVTFEDI 

AVYFSQEEWGLLDEAQRCLYHDVMLENFSLMA 

SVGCLHGIEAEEAPSEQTLSAQGVSQARTPKLGP 

SIPNAHSCEMCILVMKDILYLSEHQGTLPWQKPY 

TSVASGKWFSFGSNLQQHQNQDSGEKHIRKEESS 

ALLLNSCKIPLSDNLFPCKDVEKDFPTILGLLQHQ 

TTHSRQEYAHRSRETFQQRRYKCEQVFNEKVHV 

TEHQRVHTGEKAYKRREYGKSLNSKYLFVEHQR 

THNAEKPYVCNICGKSFLHKQTLVGHQQRIHTRE 

RSYVCIECGKSLSSKYSLVEHQRTHNGEKPYVCN 

VGGKSFRHKQTFVGHQQRIHTGERPYVCMECGK 

SFIHSYDRIRHQRVHTGEGAYQCSECGKSFIYKQ 

SLLDHHRIHTGERPYECKECGKAFIHKKRLLEHQ 

RIHTGEKPYVCnCGKSFIRSSDYMRHQRIHTGER 

AYECSDCGKAFISKQTLLKHHKIHTRERPYECSE 

CGKGFYLEVKLLQHQRIHTREQLCECNECGKVF 

SHQKRLLEHQKVHTGEKPCECSECGKCFRHRTS 

LIQHQKVHSGERPYNCTACEKAFIYKNKLVEHQ 

RIHTGEKPYECGKCGKAFNKRYSLVRHQKVHIT 

EEP 


3613 


A 


817 


3345 


NQSHPDSETVTVEGGRRKMKSNQERSNECLPPK 

KREIPATSRSSEEKAPTLPSDNHRVEGTAWLPGN 

PGGRGHGGGRHGPAGTSVELGLQQGIGLHKALS 

TGLDYSPPSAPRSVPVATTLPAAYATPQPGTPVSP 

VQYAHLPHTFQFIGSSQYSGTYASFffSQLIPPTAN 

PVTSAVASAAGATTPSQRSQLEAYSTLLANMGS 

LSQTPGHKAEQQQQQQQQQQQQQQQQQQQQQ 

QQQHQQQQQQQQQQQQQQHLSRAPGLITPGSPP 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIaIanine, G=Glycfne, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagint, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










PAQQNQYVHISSSPQNTGRTASPPAIPVHLHPHQ 

TMIPHTLTLGPPSQVVMQYADSGSHFVPREATK 

KAESSRLQQAIQAKEVLNGEMEKSPvRYGAPSSA 

DLGLGKAGGKSVPHPYESRHWVHPSPSDYSSR 

DPSGVRASVMVLPNSNTPAADLEVQQATHREAS 

PSTLNDKSGLHLGKPGHRSYALSPHTVIQTTHSA 

SEPLPVGLPATAFYAGTQPPVIGYLSGQQQAITY 

AGSLPQHLVIPGTQPLLIPVGSTDMEASGAAPAIV 

TSSPQFAAVPHTFVTTALPKSENFNPEALVTQAA 

YPAMV QAQIHLP WQS VASP AA APPTLPPYFMK 

GSnQLANGELKKVEDLKTEDFIQSAElSNDLKIDS 

STVERIEDSHSPG VA VIQFAVGEHRAQVSVEVLV 

EYPFFVFGQGWSSCCPERTSQLFDLPCSKLSVGD 

VCISLTLKNLKNGSVKKGQPVDPASVLLKHSKA 

DGLAGSRHRYAEQENGINQGSAQMLSENGELKF 

PEKMGLSAAPFLTKIEPSKPAATRKRRWSAPESR 

KLEKSEDEPPLTLPKPSLIPQEVKICIEGRSNVGK 


3614 


A 


3 


114 


FFESRLRCKCCEPRGSWARFGCWRLQPEFKPKQ 
LEG 


3615 


A 


3 


1603 


DAWALTNQFSDSKQHIEVLKESLTAKEQRAAILQ 

TEVDALRLRLEEKETMLNKKTKQIQDMAEEKGT 

QAGEIHDLKDMLDVKERKVNVLQKKIENLQEQL 

RDKEKQMSSLKERVKSLQADTTNTDTALTTLEE 

ALAEKERTIERLKEQRDRDEREKQEEIDNYKKDL 

KDLKEKVSLLQGDLSEKEASLLDLIQ2HASSLASS 

GLKKDSRLKTLEIALEQKXEECLKMESQLKKAH 

EAALEARASPEMSDRIQHLEREITRYKDESSKAQ 

AEVDRLLEILKEVENEKNDKDKKIAELESLTSRQ 

VKDQNKKVANLKHKEQVEKKKS AQMLEEARRR 

EDNLNDSSQQLQDSLRKKDDRIEELEEALRESVQ 

ITAEREMVLAQEESARTNAEKQVEELLMAMEKV 

KQELESMKAKLSSTQQSLAEKETHLTNLRAERR 

KHLEEVLEMKQEALLAAISEKDANIALLELSSSK 

KKTQEEVAALKREKDRLVQQLKQQTQNRMKLM 

ADNYEDDHFKSSHSNQTNHKPSPDQDEEEGIWA 


3616 


A 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKPDL 

PTWKRNFRSALNRKEGLRLAEDRSKDPHDPHKI 

YEFVNSGVGDFSQPDTSPDTNGGGSTSDTQEDIL 

DELLGNMVLAPLPDPGPPSLAVAPEPCPQPLRSPS 

LDNPTPFPNLGPSENPLKRLLVPGEEWEFEVTAF 

YRGRQVFQQTISCPEGLRLVGSEVGDRTLPGWE 

VTLPDPGMSLTDRGVMSYVRHVLSCLGGGLAL 

WRAGQWLWAQRLGHCHTYWAVSEELLPNSGH 

GPDGEVPKDKEGGVFDLGPFIVGSLGPPDLITFTE 

GSGRSPRYALWFCVGESWPQDQPWTKRLVMVK 

WPTCLRALVEMARVGGASSLENTVDLHISNSHP 

LSLTSDQYKAYLQDLVEGMDFQGPGES • 


3617 


A 


852 


304 


RGGLLSKMARVLKAAAANAVGLFSRLQAPIPTV 

RASSTSQPLDQVTGSVWNLGRLNHVAIAVPDLE 

KAAAFYKNILGAQVSEAVPLPEHGVSWFVNLG 

NTKMELLHPLGRDSPIAGFLQKNKAGGMHHICIE 

VDNINAAVMDLKKKKIRSLSEEVKIGAHGKPVIF . 

LHPKDCGGVLVELEQA 


3618 


A 


3 


5992 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS " 
DDDMEGDEAWRCTLSANMYVDEILVWCASEL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
. acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycinc, H=Histidine, 
I=Isoleucine, K == Lysine, L^Leucine, M— Methionine 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possibIe nucleotide insertion 










NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

VLLLGFNTFDFKVLRQHRMMILYGTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKThTVALMCMLREIGKHINMDGTrNYDDFKIIYl 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQITVCTPEKWDIITRKGGERTYTQLV 

RLnLDEIHLLHDDRGPVLEALVARAIRMEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPVPLEQTYVGITEKKAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLY1RMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGRIASHYYITNDTVQTYNQLLKPTLSEEE 

LFRVFSLS SEFKNITVREEEKLELQKLLERVPIP VK 

ESIEEPSAKINVLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MIDKRMWQSMCPLRQFRKLPEEVVKPCIEKKNFP 

FERLYDLNHNEIGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELTITPDFQWDEKVHGSS 

EAFWILVEDVDSEVILHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRVVSDRWLSCETQLPVSFR 

HLILPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNPIQTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAILRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NniSTPEKWDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGPVLEVICSRMRYISSQEERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFNISHTQTRLLSMAKPVFHAITKHSPKKPVTVT 

VPSRKQTRLTAEDILTTCAADIQRQRFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQWVASRSLCWGMNVAAHLVIIM 

DTLYYNGIGHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVIMCQGSKKDFFKKFLYEPLPVESHLD 

HCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISIEDEMDVAPL>tt-GMIAAYYYINYTTIEL 

FSMSLNAKTKVRGLIEHSNAAEYEN1PIRHHEDN 

LLRQLAQKVPHKLNNPKFNDPHVKTNLLLQAHL 

SRMQLSAELQSDTEEELSKAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 

PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 

DSQIADVARFCNRYPNEELSYEWDKDSIRSGGP 

VWLVQLEREEEVTGPV1APLFPQKREEGWWW 



398 



WO 01/57190 PCT/USO 1/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=IIistidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 

\ e= n(m<sihlp miflpnHffo incArfinn 










IGDAKSNSLISKRLTLQQKAKVKLDFVAPATGG 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 


3619 


A 


'3 


5992 


dnidetygvnvqfesdeeegdedvygevreeas 

dddmegdeawrctlsanmyvdeflvwcasel 

nipeffplesphkkvgyglssrtwlqgggkviea 

grdllvasgelmsskkkdlhprdedafwlqrql 

srfyddaivsqkkadevleilktasddrecenql 

vlllgfntfdfikvlrqhrmmilyctllasaqse 

aekerimgkmeadpelskflyqlhetekedlire 

ersrrervrqsrmdtdletmdldqggealaprq 

vldledlvftqgshfmankrcqlpdgsfrrqrk 

gyeevhvpalkpkpfgseeqllpveklpkyaqa 

gfegfktlnriqsklyraaletdenlllcaptga 

gkt>tvalmcmlreigkhinmdgtinvddfkiiy1 

apmrslvqemvgsfgkrlatygitvaeltgdhq 

lckeeisatqiivctpekwdntrkggertytqlv 

rliildeihllhddrgpvlealvarairniemtqe 

dvrliglsatlpnyedvatflrvdpakglfyfdn 

sfrpvpleqtyvgitekkaikrfqimneivyekim 

ehagknqvlvfvhsrketgktarairdmclekd 

tlglflregsastevlrteaeqcknlelkdllpy 

gfaihhagmtrvdrtlvedlfgdkh1qvlvsta 

tlawgvnlpahtviikgtqvyspekgrwtelga 

ldilqmlgragrpqydtkgegilitshgelqyyl 

sllnqqlpbesqmvsklpdmlnaeivlgnvqna 

kdavnwlgyaylyirmlrsptlygishddlkgd 

plldqrrldlvhtaalmldknnlvkydkktgn 

fqvtelgriashyyitndtvqtynqllkptlseie 

lfrvfslssefknitvreeeklelqkllervpffvk 

esieepsakinvllqafisqlklegfalmadmvy 

vtqsagrlmraifeivlnrgwaqltdktlnlck 

midkrmwqsmcplrqfrklpeewkkiekknfp 

ferlydlnhneigelirmpkmgktihkyvhlfpk 

lelsvhlqpitrstlkveltitpdfqwdekvhgss 

eafwilvedvdsevilhheyfllkakyaqdehli 

tffvpvfeplppqyfirvvsdrwlscetqlpvsfr 

hlilpekyppptelldlqplpvsalrnsafeslyq 

dkfpffnpiqtqvfntvynsddnvfvgaptGsgk 

ticaefajlrmllqnsegrcvyttpmrlwqeqvy 

mdwyekfqdrlnkkvvlltgetstdlkllgkg 

mnstpekwdelsrrwkqrknvqninlfvvdev 

hliggengpvlevrcsrmryissqierpirivalsss 

lsnakdvahwlgcsatstfnfhpnvrpvplelhi 

qgfmshtqtrllsmakpvfhaitkhspkkpvivf 

vpsrkqtrltaedilttcaadiqrqrflhctekdl 

ipyleklsdstlketllngvgylheglspmerrl 

veqlfssgaiqwvasrslcwgmnvaahlviim 

dtlyyngkihayvdypiydvlqmvghanrplq 

ddegrcvimcqgskkdffkkflyeplpveshld 

hcmhdhfnaeivtktienkqdavdyltwtflyr 

rmtqnpnyynlqgishrhlsdhlselveqtlsdl 

eqskcisffidemdvaplnlgmaayyyinyttiel 

fsmslnaktkvrglieiisnaaeyenipirhhedn 

llrqlaqkvphklnnpkfndphvktnlllqahl 
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SEQDD 
NO: 


Mctbod 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Gluramic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unlmown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










. SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLPJRLPPF 

PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 

DSQIADVARFCNRYPNIELSYEVVDKDSIRSGGP 

V WLVQLEREEEVTGPVIAPLFPQKREEG WWV V 

IGDAKSNSLISIKRLTLQQKAKVKLDFVAPATGG 

RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 

DSD 


3620 


A 


1205 - ' 


323 


VIKMALAARLLPQFLHSRSLPCGAVRLRTPAVAE 

VRLPSATLCYFCRCPvLGLGAALFPRSARALAASA 

LPAQGSRWPVLSSPGLPAAFASFPACPQRSYSTE 

EKPQQHQKTKMIVLGFSNPINWRTRIKAFLIWA 

YFDKEFSITEFSEGAKQAFAHVSKLLSQCKFDLL 

EELVAKEVLHALKEKVTSLPDNHKNALAANEDEI 

VFTSTGDISIYYDEKGRKFVNILMCFWYLTSAN1P 

SETLRGASVFQVKLGNQNVETKQLLSASYEFQR 

EFTQGVKPDWTIARIEHSKLLE 


3621 


A 


2 


2995 


SSSRSRHSSISPVRLPLNSSLGAELSRKKKERAAA 

AAAAKMDGKESSYERSGSYSGRSPSPYGRRRSSS 

PFLSKRSLSRSPLPSRKSMKSRSRSPAYSRHSSSH 

SKKKRSSSRSRHSSISPVRLPLNSSLGAELSRKKK 

ERAAAAAAAKMDGKESSYERSGSYSGRSPSPYG 

RRRSSSPFLSKRSLSRSPLPSRKSMKSRSRSPAYS 

RHSSSHSKKKRSSSRSRHSSISPVRLPLNSSLGAEL 

SRKKKERAAAAAAAKMDGKESKGSPVFLPRKE 

N'SSVEAKDSGLESKKLPRSVKLEKSAPDTELVNV 

THLNTE VKNSSDTGKVKLDEN SEKHLVKDLKA Q 

GTRDSKPIALKEErVTPKETETSEKETPPPLPTIASP 

PPPLPTTTPPPQTPPLPPLPPIPALPQQPPLPPSQPA 

FSQVPASSTSTLPPSTHSKTSAVSSQANSQPPVQV 

SVKTQVSVTAABPHLKTSTLPPLPLPPLLPGDDDM 

DSPKETLPSKPVKKEKEQRTRHLLTDLPLPPELPG 

GDLSPPDSPEPKAITPPQQPYKKRPKICCPRYGER 

RQTESDWGKRCVDKFDIIGIIGEGTYGQVYKAKD 

KDTGELVALKKVRLDNEKEGFPITAIREIKILRQL 

IHRSVVNMKErVTDKQDALDFKKDKGAFYLVFE 

YMDHDLMGLLESGLVHFSEDHIKSFMKQLMEGL 

EYCHKKNFLHRDIKCSNILLNNSGQIKLADFGLA 

RLYNSEESRPYTNKVITLWYRPPKLLLGEERYTP 

AIDVWSCGCILGELFTKKPIFQANLELAQLELISR 

LCGSPCPAVWPDVIKLPYFNTMKPKKQYRRRLR 

EEFSFPSAALDLLDHMLTLDPSKRCTAEQTLQSD 

FLKDVELSKMAPPDLPHWQDCHELWSKKRRRQ 

RQSGVVVEEPPPSKTSRKETTSGTSTEPVKNSSPA 

PPQPAPGKVESGAGDAIGLADITQQLNQSELAVL 

LNLLQSQTDLSIPQMAQLLNIHSNPEMQQQLEAL 

NQSISALTEATSQQQDSETMAPEESLKEAPSAPVI 

LPSAEQTTLEASSTPADMQNILAVLLSQLMKTQE 

PAGSLEENNSDKNSGPQGPRRTPTMPQEEAAGRS 

NGGNAL 


3622 


A 


16 


390 


TPERGSAYPETAAVRRPAGECPITMSDLEAKLST 
EHLGDKIKDEDKLRVIGQDSSEIHFKVKMTTPLK 
KLKKSYCQRQGVPVNSLRFLFEGQRIADNHTPEE 
LGMEEEDVIEVYQEQIGGHSTV 


3623 


A 


2 


1544 


PPPAPGPDGLNEGCLHRLSMPHQRPRTCAMNPE 
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SEQfl) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino - 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I^Isoleucine, K— Lysine, L^Leucinc, M^Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codqn, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










LTMESLGTLHGARGGGSGGGGGGGGGGGGGGP 

GHEQELLASPSPHHARRGPRGSLRGPPPPPTAHQ 

ELGTAAAAAAAASRSAMVTSMASILDGGDYRPE 

LSIPLHHAMSMSCDSSPPGMGMSNTYTTLTPLQP 

LPPISTVSDKFHHPHPHHHPHHHHHHHHQRLSGN 

VSGSFTLMRDERGLPAMNNLYSPYKEMPGMSQS 

LSPLAATPLGNGLGGLHNAQQSLPNYGPPGHDK 

MLSPNFDAHHTAMLTRGEQHLSRGLGTPPAAM 

MSHLNGLHHPGHTQSHGPVLAPSRERPPSSSSGS 

QVATSGQLEEINTKEVAQRITAELKRYSIPQAIFA 

QRVLCRSQGTLSDLLRNPKPWSKLKSGRETTRR 

MWKWLQEPEFQRMSALRLAACKRKEQEPNKDR 

NNSQKKSRLVFTDLQRRTLFAIFKENKRPSKEMQ 

IT1SQQLGLELTTVSNFFMNARRRSLEKWQDDLS 

TGGSSSTSSTCTKA 


3624 


A 


27 


2152 


SARKAEAATSGTAARDGSVGRNLVPPPSASAPK 

AEVESNEKDNRPEEEEQVIHEDDERPSEKNEFSR 

RKRSKSEDMDNVQSKRRRYMEEEYEAEFQVKIT 

AKGDINQKLQKVIQWLLEEKLCALQCAVFDKTL 

AELKTRVEKIECNKRHKTVLTELQAKIARLTKRF 

EAAKEDLKKRHEHPPNPPVSPGKTVNDVNSNNN 

MSYKNAGTVRQfylLESICRNVSESAPPSFQTPVNT 

VSSTNLVTPPAVVSSQPKLQTPVTSGSLTATSVLP 

APNTATVVATTQVPSGNPQPTISLQPLPVILHVPV 

AVSSQPQLLQSHPGTLVTNQPSGNVEFISVQSPPT 

VSGLTKNPVSLPSLPNPTKPNNVPSVPSPSIQRNP 

TASAAPLGTTLAVQAVPTAHSIVQATRTSLPTVG 

PSGLYSPSTNRGPIQMKIPISAFSTSSAAEQNSNTT 

PRCENQTNKTIDASVSKKAADSTSQCGKATGSDS 

SGVIDLTMDDEESGASQDPKKLNHTPVSTMSSSQ 

PVSRPLQPIQPAPPLQPSGVPTSGPSQTTIHLLPTA. 

PTTVNVTHRPVTQVTTRLPVPRAPANHQVVYTT 

LPAPPAQAPLRGTVMQAPAVRQVNPQNSVTVRV 

PQTTTYVVNNGLTLGSTGPQLTVHHRPPQVHTEP 

PRPVHPAPLPEAPQPQRLPPEAGSTSRPSEATLEV 

SHAFRVKMAIVLVMECPGGGSKLCHC 


3625 


A 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQIT 

LQGSRRRQGRTAFPASGBCKRETDYSDGDPLDVH 

KKLPSSTGEDRAVMLGFAMMGFSVLMFFLLGTT 

ILKPFMLSIQREESTCTAIHTDIMDDWLDCAFTCG 

VHCHGQGKYPCLQVFVNLSHPGQKALLHYNEE ' 

AVQINPKCFYTPKCHQDRNDLLNSALDIKEFFDH 

KNGTTFSCFYSPASQSEDVHJKKYDQMAIFHCLF 

WPSLTLLGGALIVGMVRLTQHLSLLCEKYSTW 

RDEVGGKVPYIEQHQFKLCIMRRSKGRAEKS 


3626 


A 


9 


921 


SSVVEFSALSVSMACLSPSQLQKFQQDGFLVLEG 

FLSAEECVAMQQRIGEIVAEMDVPLHCRTEFSTQ 

EEEQLRAQGSTDYFLSSGDKIRFFFEKGVFDEKG 

NFLVPPEKSINKIGHALHAHDPVFKSITHSFKVQT 

LARSLGLQMPVVVQSMYIFKQPHFGGEVSPHQD 

ASFLYTEPLGRVLGVWIAVEDATLENGCLWFIPG 

SHTSGVSRRMVRAPVGSAPGTSFLGSEPARDNSL 

FVPTPVQRGALVLIHGEVVHKSKQNLSDRSRQA 

YTFHLMEASGTTWSPENWLQPTAELPFPQLYT 


3627 


A 


231 


644 


INSSPRTGRDHQELNLHTERDSRSQRAVLKIPRQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
. location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalaninc, G=Glycine, H=Histidine, 
I— Isoleucine, Iv—Lysinc, Lr=Leucine, M = Methionine, 
N=Asparagine, P-=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosinc, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










NPGIFYW1FLPSRSHSASHGSRQRQVSCQGTQDEI 
LICMRNTFAELKNSLEALSSRMDQAEERJGTQAG 
VQWRDHGSLQPQPPEFKQCFHLSLPSSWDYRAC 
LS 


3628 


A 


2 


810 


GCKHLLQNSWYDPRVREADRVGQRARRPRAAM 

DWLMGKSKAKPNGKKPAAEERKAYLEPEHTKA 

RlTDFQFKELVVLPREnDLNEWLASNTTTFFHHTN 

LQYSTISEFCTGETCQTMAVCNTQYYWYDERGK 

KVKCTAPQYVDFVMSSVQKLVTDEDVFPTKYG 

REFPSSFESLVRKICRHLFHVLAFnYWAHFKETLA 

LELHGHLNTLYVHFILFAREFNLLDPKETAIMDD 

LTEVLCSGGRRGSTVGAVGMGPAAGAPGAQNH 

VKER 


3629 


A 


699 


1604 


CSHGSSAVSAWSPLFQASEVERQLSMQVHALRE 
DFREKNSSTNQHIIRLESLQAEIKMLSDRKRELEH 
RLSATLEENDLLQGTVEELQDRVLILERQGHDKD 
LQLHQSQLELQEVRLSCRQLQVKVEELTEERSLQ 
SSAATSTSLLSEIEQSMEAEELEQEREQLTLLSVE 
MTALKEERDRLRVTSEDKEPKEQLQKAIRDRDE 
. AIAKKNAVELELAKCRMDMMSLNSQLLDAIQQ 
KLNLSQQLEAWQDDMHRVroRQLMDTrn.KERS 
QPAAALCRGHSAGRGDEPSIAEGKRLFSFFRKI 


3630 


A 


423 


1 


PAKVLTLDryLSKTEGAQVDEPVVITPRAEDCGD 

WDDMEKRSSGRRSGRRRGSQKSTDSPGADAELP 

ESAARDDAVFDDEVAPNAASDNASAEKKVKSPR 

AALDGGVASAASPESKPSPGTKGQLRGESDRSK 

QPPPASSP 


3631 


A 


2082 


674 


WSGFWQLPGVRGVGSAPGGDGAEFTSRRGSSRR 

PGAACPGGRGAGSERAPGGMGRRRAPELYRAPF 

PLYALQ VDPSTGLLIAAGG GG AAKTGIKNG VHF 

LQLELINGRLSASLLHSrJDTETRATMNLALAGDI 

LAAGQDAHCQLLRFQAHQQQGNKAEKAGSKEQ 

GPRQRKGAAPAEKKCGAETQHEGLELRVENLQA 

VQTDFSSDPLQKWCFNHDNTLLATGGTDGYVR 

VWKVPSLEKVLEFKAHEGEIEDLALGPDGKLVT 

VGRDLKASVWQKDQLVTQLHWQENGPTFSSTP 

YRYQACRFGQVPDQPAGLRLFTVQIPHKRLRQPP 

PCYLTAWDGSNFLPLRTKSCGHEVVSCLDVSES 

GTFLGLGTVTGSVAIYIAFSLQCLYYVREAHGIV 

VTDVAFLPEKGRGPELLGSHETALFSVAVDSRCQ 

LHLLPSRRSVPVWLLLLLCVGLirVTILLLQSAFPG 

FL 


3632 


A 


942 


40 


PWCQRVEVRSCGSSKRSCSRWSGSSWDGSRSLG 

RGLNHTSLNRSPPFTPDTMTHCCSPCCQPTCCRT 

TCCRTTCWKPTTVTTCSSTPCCQPSCCVPSCCQP 

CCHPTCCQNTCCRTTCCQPTCVASCCQPSCCSTP 

CCQPTCCGSSCCGQTSCGSSCCQPICGSSCCQPCC 

HPTCYQTICFRTTCCQPTCCQPTCCRNTSCQPTCC 

GSSCCQPCCHPTCCQTICRSTCCQPSCVTRCCSTP 

CCQPTCGGSSCCSQTCNESSYCLPCCRPTCCQTT 

CYRTTCCRPSCCCSPCCVSSCCQPSCC 


3633 


A 


605 


3004 


GPEGYRGRRARHPSLGSTTGHCGGGRGAEGTGT 
DPAAPAARLNVDGLLVYFPYDYIYPEQFSYMRE 
LKRTLDAKGHGVLEMPSGTGKTVSLLAL1MAYQ 
RAYPLEVTKLrYCSRTVPEEEKVIEELRKLLNFYE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G!utamic Acid, ^Phenylalanine, G=Glycinc, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
V=possible nucleotide insertion . 










KQEGEKLPFLGLALS SRKNLCIHPE VTPLRFGKD 

VDGKCHSLTASYVRAQYQHDTSLPHCRFYEEFD 

AHGREVPLPAGIYNLDDLKALGRRQGWCPYFLA 

RYSILHAimrVYSYHYLLDPKIADLVSKELARK 

AVVVFDEAHNIDNVCIDSMSVNLTRRTLDRCQG 

NLETLQKTVLRIKETDEQRLRDEYRRLVEGLREA 

SAARETDAHLANPVLPDEVLQEA VPGSIRTAEHF 

LGFLRRLLEYVKWRLRVQHVVQESPPAFLSGLA 

QRVCIQRKPLRFCAERLRSLLHTLEITDLADFSPL 

TLLANFATLVSTYAKGFTniEPFDDRTPTIANPIL 

HFSCMDASLAIKPVFERPQSVnTSGTLSPLDIYPK 

ILDFHPVTMATFTMTLARVCLCPMIIGRGNDQVA 

ISSKFETREDIAVIRNYG'NLLLEMSAVVPDGIVAF 

FTSYQYMESTVASWYEQGILENIQRNKLLFIETQ 

DGAETSVALEKYQEACENGRGAILLSVARGKVS 

EGIDFVHHYGRAVIMFGVPYVYTQSRILKARLEY 

LRDQFQERENDFLTFDAMRHAAQCVGRAIRGKT 

DYGLMVFADKRFARGDKRGKLPRWIQEHLTDA 

NLNLTVDEGVQVAKYFLRQMAQPFHREDQLGL 

SLLSLEQLESEETLKRIEQIAQQL 


3634 


A 


159 


384 . 


LKMSSKTASTNN1AQARRTVQQLRLEASIERIKV 

SKASADLMSYCEEHARSDPLLIGIPTSENPFKDKK 

TCIIL 


3635 


A 


5 . . 


409 


TELSQLEKAHPPADMGRRKSKRKPPPKKKMTGT 
LETQFTCPFCNHEKSCDVKMDRARNTGVISCTV 
CLEEFQTPITCILGNLGFFQRVGRGLESGPCSSGP 
LCALVQGQSRPEEQVPPSDFCGVRRCRAGFQCQ 


3636 


A 


48 c 


282 


DHLKSCYQDSHEDPTKMKRFLFLLLT1SLLVMVQ 
IQTGLSGQNDTSQTSSPSASSSMSGGIFLFFVANAI 
IHLFCFS 


3637 


A 


1 


1248 


ARAGSWGSAAARGPPAGCRGERAARLPSSPAR < 

RRRCDWVEDGAGRMEELMTVSKFASICTMGAN 

ASALEKEIGPEQFPVNEHYFGLVNFGNTCYCNSV 

LQALYFCRPFREKGLAYKSQPRKKESLLTCLADL 

FHSIATQKKKVGVIPPKKFITRLRKENELFDNYM 

QQDAHEFLNYLLNTIADILQEERKQEKQNGRLPN 

GNIDNENNNSTPDPTWVHEIFQGTLTNETRCLTC 

ETISSKDEDFLDLSVDVEQNTSITHCLRGFSNTET 

LCSEYKYYCEECRSKQEAHBCRMKVKKLPMILAL 

HLKRFKYMDQLHRYTKLSYRWFPLELRLFNTS 

GDATNPDRMYDLVAVWHCGSGPNRGHYIATV 

KSHDFWLLFDDDIVEKIDAQAIEEFYGLTSDISKN 

SESGY1LFYQSRD 


3638 


A 


11 


630 


PAGIPVSTISSDRRASTDLTRKMKPDETPMFDPNL 

LKEVDWSQNTATFSPAISPTHPGEGLVLRPLCTA 

DLNRGFFKVLGQLTETGWSPEQFMKSFEHMKK 

SGDYYVTWEDVTLGQIVATATLIIEHKFIHSCAK 

RGRVEDVWSDECRGKQLGNLLLSTLTLLSKKL 

NCYKITLECLPQNVGFYKICFGYTVSEENYMCRR 

FLK 


3639 


A. 


2 




prvpt T ppqp^ip qpp/it t-qtd apitdcpppct xjoodt 

LPHAMKSPFYRCQNTTSVEKGNSA VMG G VLFST 
GLLGNLLALGLLARSGLGWCSRRPLRPLPSVFY 
MLVCGLTVTDLLGKCLLSPWLAAYAQNRSLRV 
LAPALDNSLCQAFAFFMSFFGLSSTLQLLAMALE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A"=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Lcucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=Glntaminc, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possibIe nucleotide deletion, 
V=possible nucleotide insertion 










CWLSLGHPFFYRRHITLRLGALVAPWSAFSLAF 

CALPFMGFGKFVQYCPGTWCFIQMVHEEGSLSV 

LGYS\^YSSLMALLVLATVLCNLGAMRNLYAM 

HRRLQRHPRSCTRDCAEPRADGREASPQPLEELD 

HLLLLALMTVLFTMCSLPVIYRAYYGAFKDVKE 

KNRTSEEAEDLRALRFLSVISrVDPWIFIIFRSPVFR 

IFFHKIFIRPLRYRSRCSNSTNMESSL 


3640 


A 


930 


182 


PLPPPTLAMFLTRSEYDRGVNTFSPEGRLFQVEY 

AIEAIKLGSTAIGIQTSEGVCLAVEKRITSPLMEPS 

S IEKI VEID AHI G CAM S GLIAD AKTLIDKARVETQ 

NfH\VTFTYNETMTVESVTQAVSNLALQFGEEDADP 

GAMSRPFGVALLFGGVDEKGPQLFHMDPSGTFV 

QCDARAIGSASEGAQSSLQEVYHKSMTLKEAIKS 

SLirLKQVMEEKLNATNIELATVQPGQNFrJMFTK. 

EELEEVIKDI 


3641 


A 


2 


1254 


PTGQGGRRAEARSCLLSKAMLGRSGYRALPLGD 

FDRFQQSSFGFLGSQKGCLSPERGGVGTGADVPQ 

SWPSCLCHGLISFLGFLLLLVTFPISGWFALKWPT 

YERMIVFRLGRIRTPQGPGMVLLLPFIDSFQRVDL 

RTRAFNVPPCKLASKDGAVLSVGADVQFRIWDP 

VLSVMTVKDLNTATRMTAQNAMTKALLKRPLR 

EIQMEKLKISDQLLLEINDVTRAWGLEVDRVELA 

VEAVLQPPQDSPAGPNLDSTLQQLALHFLGGSM 

NSMAGGAPSPGPADTVEMVSEVEPPAPQVGARS 

SPKQPLAEGLLTALQPFLSEALVSQVGACYQFNV 

VLPSGTQSAYFLDLTTGRGRVGHGVPDGIPDVV 

VEMAEADLRALLCRELRPLGAYMSGRLKVKGD 

LAMAMKLEAVLRALK 


3642 


A 


1 


237 


RRGEIDMATEGDVELELETETSGPERPPEKPRKH 

DSGAADLERVTDYAEEKEIQSSNLETAMSVIGDR 

RSREQKAKQER 


3643 


A 


94 


541 


RKERRRRRRRMEAVVFVFSLLDCCALIFLSVYFII 
TLSDLECDYTNARSCCSKLNKWVIPELIGHTIVTV 
LLLMSLHWFIFLLNLP V ATWNIYRYMVPS GNM 
GVFDPTEIHNRGQLKSHMKEAMIKLGFHLLCFF 
MYLYSMILALIND 


3644 


A 


95 


2808 


TSCRHFPITSEDPLNYLLELTVEPJYAYQALPLGFL 

FCSRDPVPEYLNHCGVKYVLISDRASFCALHIFFS 

PFRNVFRPAAGGGIAPPPRLWFQPSLSDAEMEIPK 

LLPARGTLQGGGGGGIPAGGGRVHRGPDSPAGQ 

VPTRRLLLPRGPQDGGPGRRREEASTASRGPGPS 

LFAPRPHQPSGGGGGGGDDFFLVLLDPVGGDVE 

TAGSGQAAGPVLREEAEEGPGLQGGESGANPAG 

PTALGPRCLSAVPTPAPISAPGPAAAFAGTVTIHN 

QDLLLRFENGVLILATPPPHAWEPGAAPAQQPG 

CLIAPQAGFPHAAHPGDCPELPPDLLLAEPAEPAP 

APAPEEEAEGPAAALGPRGPLGSGPGWLYLCPE 

ALCGQTFAKKHQLKMHLLTHSSSQGQRPFKCPL 

GGCGWTFTTSYKLKRHLQSHDKLRPFGCPAEGC 

GKSFTTVYNLKAHMK.GHEQENSFKCEVCEESFP 

TQAKLGAHQRSHFEPERPYQCAFSGCKKTFITVS 

ALFSHNRAHFREQELFSCSFPGCSKQYDKACRLK 

IHLRSHTGERPFLCDFDGCGWNFTSMSKLLRHKR 

KHDDDRRFMCPVEGCGKSFTRAEHLKGHSrrHL 

STKPFVCPVAGCCARFSARSSLYTHSKKHLQDVD 



404 



WO 01/57190 



PCT/USO 1/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glu(amine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TWKSRCPISSCNKLFTSKHSMKTHMVKRHKVGQ 

DLLAQLEAANSLTPSSELTSQRQNDLSDAETVSLF 

SDVPDSTSAALLDTALVNSGILTIDVASVSSTLAG 

HLPANNNNSVGQAVDPPSLMATSDPPQSLDTSLF . 

FGTAATGFQQSSLNMDEVSSVSVGPLGSLDSLA 

MKNSSPEPQALTPSSKLTVDTDTLTPSSTLCENSV 

SELLTPAKAEWSVHPNSDFFGQEGETQFGFPNAA 

GNHGSQKERNLITVTGSSFLV 


3645 


A 


2194 


1707 


TVSFHKTMASLKCSTVVCVICLEKPKYRCPACRV 

PYCSVVCFRKHKEQCNPETRPVEKKIRSALPTKT 

VKPVENKDDDDSIADFLNSDEEEDRVSLQNLKN 

LGESATLRSLLLNPHLRQLMVNLDQGEDKAKLM 

RAYMQEPLFVEFADCCLGIVEPSQNEES 


3646 


A . .. . 


85 


1948 


ERGGGKAAAAAAAAAAARALAASGQDPRPHPR 

APP\TODSGDDDEATTPADKSELHHTLKNLSLKL 

DDLSTCNDLIAKHGAALQRSLTELDGLKIPSESG 

EKLKVVNERATLFRITSNAMINACRDFLELAEIHS 

RKWQRALQYEQEQRVHLEETTEQLAKQHNSLER 

AFHSAPGRPANPSKSFIEGSLLTPKGEDSEEDEDT 

EYFDAMEDSTSFITVITEAKEPSRKAEGSTGTSSA 

DWSSADNVLDGASLVPKGSSKVKRRVRIPNKPN 

YSLNLWSIMKNCIGRELSRIPMPVNFNEPLSMLQ 

RLTEDLEYHHLLDKAVHCTSSVEQMCLVAAFSV 

SSYSTTVHRIAKPFNPMLGETFELDRLDDMGLRS 

LCEQVSHHPPSAAHYVFSKHGWSLWQEITISSKF 

RGKYISIMPLGAIHLEFQASGNHYVWRKSTSTVH 

NIIVGKLWIDQSGDIEIVNHKTNDRCQLKFLPYSY 

FSKEAARKVTGWSDSQGKAHYVLSGSWDEQM 

ECSKVMHSSPSSPSSDGKQKTVYQTLSAKLLWK 

KYPLPENAENMYYFSELALTLNEHEEGVAPTDS 

RLRPDQRLMEKGRWDEANTEKQRLEEKQRLSR 

RRRLEACGPGSSCSSEE 


3647 


A 


46 


5007 


PTGDACVSTSCELASALSHLDASHLTENLPKAAS 
ELGQQPMTELDSSSDLISSPGKKGAAHPDPSKTS 
VDTGQVSRPENPSQPASPRVTKCKARSPVRLPHE 
GSPSPGEKAAAPPDYSKTRSASETSTPHNTRRVA 
ALRGAGPGAEGMTPAGAVLPGDPLTSQEQRQGA 
PGNHSKALEMTGIHAPESSQEPSLLEGADSVSSR 
APQASLSMLPSTDNTKEACGHVSGHCCPGGSRE 
SPVTDIDSFIKELDASAARSPSSQTGDSGSQEGSA 
QGHPPAGAGGGSSCRAEPVPGGQTSSPRRAWAA 
GAPAYPQWASQPSVLDSINPDKHFTVNKNFLSN 
YSRNFSSFHEDSTSLSGLGDSTEPSLSSMYGDAE 
DSSSDPESLTEAPRASARDGWSPPRSRVSLHKED 
-PSESEEEQIEICSTRGCPNPPSSPAHLPTQAAICPAS 
AKVLSLKYSTPRESVASPREKVACLPGSYTSGPD 
SSQPSSLLEMSSQEHETHADISTSQNHRPSCAEET 
TEVTSASSAMENSPLSKVARHFHSPPIILSSPNMV 
NGLEHDLLDDETLNQYETSINAAASLSSFSVDVP 
KNGESVLENLHISESQDLDDLLQKPKMIARRPIM 
AWFKEIhnCHNQGTHLRSKTEKEQPLMPARSPDS 
KIQMVSSSQKKGVTVPHSPPQPKTNLENKDLSKK 
SPAEMLLTNGQKAKCGPKLKRLSLKGKAKVNSE 
APAANAVKAGGTDHRKPLISPQTSHKTLSKAVS 
QRLHVADHEDPDRNTTAAPRSPQCVLESKPPLAT 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=GIycine, H=Histidine, 
I^Isoleucine, K^Lysinc, Leucine, M— Methionine, 
N=Asparagine, P=ProIine, Q=G]utamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SGPLFCPS VSDTSIRTFVSPLTSPKPVPEQGMWSRF 

HMAVLSEPDRGCPTTPKSPKCRAEGRAPRADSG 

PVSPAASRNGMSVAGNRQSEPRLASHVAADTAQ 

PRPTGEKGGNIMASDRLERTNQLKTVEISAEAVSE 

TVCGNKPAESDRRGGCLAQGNCQEKSEIRLYRQ 

VAESSTSHPSSLPSHASQAEQEMSRSFSMAKLAS 

SSSSLQTAIRKAEYSQGKSSLMSDSRGVPRNSIPG 

GPSGEDHLYFTPRPATRTYSMPAQFSSHFGREGH 

PPHSLGRSRDSQVPVTSSWPEAKASRGGLPSLA 

NGQGIYSVKPLLDTSRNLPATDEGDIISVQETSCL 

VTDKIK VTRRHYC YEQN WPHES TSFFS VKQRIKS 

FENLANADRPVAKSGASPFLSVSSKPPIGRRSSGS 

IVSGSLGHPGDAAARLLRRSLSSCSENQSEAGTL 

LPQMAKSPSIMTLTISRQNPPETSSKGSDSELKKS 

LGPLGffTPTMTLASPVKRNKSSVRHTQPSPVSRS 

KLQELRALSMPDLDKLCSEDYSAGPSAVLFKTEL 

EITPRRSPGPPAGGVSCPEKGGNRACPGGSGPKT 

SAAETPSSASDTGEAAQDLPFRRSWSVNLDQLLV 

SAGDQQRLQSVLSSVGSKSTILTLIQEAKAQSENE 

EDVCFIVLNRKEGSGLGFSVAGGTDVEPKSITVH 

RVFSQGAASQEGTMNRGDFLLSVNGASLAGLAH 

GNVLKVLHQAQLHKDALVVIKKGMDQPRPSAR 

QEPPTANGKGLLSRKTIPLEPGIGRSVAVHDALC 

VEVLKTSAGLGLSLDGGKSSVTGDGPLVIKRVY 

KGGAAEQAGIIEAGDEELAINGKPLVGLMHFDA 

. WNIMKSVPEGPVQLLIRKHRNSS 


3648 


A 


337 


1564 


KSRLSVTLMPVQLSEHPEWNESMHSLRISVGGLP 

VLASMTKAADPRFRPRWKVVLTFFVGAAILWLL 

CSHRPAPGRPPTHNAHNWRLGQAPANWYNDTY 

PLSPPQRTPAGIRYRIAVIADLDTESRAQEENTWF 

TYLKKGYLTFSDSGDKVAVEWDKDHGVLESHL 

AEKGRGMELSDLr/FNGKLYSVDDRTGVVYQIE 

GSKAVPWVILSDGDGTVEKGFKAEWLAVKDER 

LYVGGLGKEW'ITITGDVVNENPEWVKVVGYK 

GSVDHENWVSNYNALRAAAGIQPPGYLIHESAC 

WSDTLQRWFFLPRRASQERYSEKDDERKGANLL 

LSASPDFGDIAVSHVGAWPTHGFSSFKFIPNTDD 

QirVALKSEEDSGRVASYTMAFTLDGRFLLPETKI 

GSVKYEGIEFI 


3649 


A 


1 


775 


PTRPG S GS AGG ARVG SGEFG VEMAAL APLPPLP A 

QFKSIQHHLRTAQEHDKRDPWAYYCRLYAMQ 

TG^1KIDSKTPECRKFLSKLMDQLEALKKQLGDN 

EAITQEIVGCAHLENYALKMFLYADNEDRAGRF 

HKNMIKSFYTA SLLEDVITVFGELTDENVKHRKY 

ARViOCATYIHNCLKNGETPQAGPVGffiEDNDIEEN 

EDAGAASLPTQPTQPSSSSTYDPSNMPSGNYTGI 

QIPPGAHAPANTPAEVPHSTGVAK 


3650 


A 


20 


963 


KMAATLGPLGSWQQWRRCLSARDGSRRLLLLL 

LLGSGQGPQQVGAGQTFEYLKREHSLSKPYQGE 

APRPCFLRDWELQVHFKIHGQGKKNLHGDGLAI 

WYTKDRMQPGPWGNMDKFVGLGVFVDTYPNE 

EKQQERVFPYISAMVNNGSLSYDHERDGRPTEL 

GGCTArVRNLHYDTFLVIRYVKRHLTIMMDIDGK 

HEWRDCIE VPG VRLPRG YYFGTS SITGDLSDNHD 

VISLKLFELTVERTPEEEICLHRDVFLPSVDNMKL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PiienylaIanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, IHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










PEMTAPLPPLSGLALFLIVFFSLVFSVFA1VIGIDLY 
NKWQEQSRKRFY 


3651 


A 


1 


1218 


RSWAYVKKCKNNMCPNRGLHDGPEPCWLHHA 

AGTVSAVQARGLQPSQSRSRPRVPGLATALAYG 

PAHTPPLSRIGWAMQPPPPGPLGDCLRDWEDLQ 

QDFQNIQVSAAADAGSPPSRVSLAQGQGSGSPGC 

KPSLPAEAEGAAQELENQMKERQGLFFDMEAYL 

PKKNGLYLSLVLGNVNVTLLSKQAKFAYKDEYE 

KFKLYLTIILILISFTCRFLLNSRVTDAAFNFLLVW 

YYCTLTIRESILINNGSRIKGWWVFHH~YVSTFLSG 

VMLTWPDGLMYQKFRNQFLSFSlvrYQSFVQFLQ 

YYYQSGCLYRLRALGERHTMDLTVEGFQSWMW 

RVLTFLLPFLFFGHFWQLFNALTLFNLAQDPQCK 

EWQVLMCGFPFLLLFLGNFFTTLRVVHHKFHSQ 

RHGSKKD 


3652 


A 


640 


164 


VTTSCIIPFAFGLGVRASERLAEIDMPYLLKYQPM 

MQTIGQKYCMDPAVIAGVLSRKSPGDK1LVNMG 

DRTSMVQDPGSQAPTSWISESQVFQTTEVLtTRI 

TELQRRFPTWTPDQYLRGGLCAYSGGAGYVRSS 

QDLSCDFCNDVLARAKYLKRHGF 


3653 


A 


2 


909 


rVRRDWQEVSDIHLAMANCKMTKSIRFPALEHC 

YTGGEVVLPKDQEE WKRRTGLLL YEN YGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCITVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

NTEGNIGIRIKPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEWK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY ' 

PRKVEFVSELPKHTGKIERKELRKKETGQM 


3654 


A 


2 


909 


IVRRDWQEVSDIHLAMANCICMTKSIRFPALEHC 

YTGGEVVLPICDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCirVSMNTADPGSQGITHSLLLQVEDDKGSILPP 

NTEGN1GIRIKPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEVVK 

AFTVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 


3655 


A 


2 . 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDTG 

MVAHINNSRLKAKGVGQHDNAQNFGNQSFEEL . 

RAACLRKGELFEDPLFPAEPSSLGFKDLGPNSKN 

VQNISWQRPKDIINNPLFIMDGISPTDICQGILGDC 

WLLAAIGSLTTCPKLLYRVVPRGQSFKKNYAGIF 

HFQIWQFGQWVNVWDDRLPTKNDKLVFVHST . 

ERSEFWSALLEKAYAKLSGSYEALSGGSTMEGL 

EDFTGGVAQSFQLQRPPQNLLRLLRKAVERSSL . 

MGCSIEVTSDSELESMTDKMLVRGHAYSVTGLQ 

DVHYRGKMETLIRVRNPWGRIEWNGAWSDSAR 

EWEEVASDIQMQLLHKTEDGEFWMSYQDFLNN 

FTLLEICNLTPDTLSGDYKSYWHTTFYEGSWRTG 

SSAGGCRNHPGTFWTNPQFKISLPEGDDPEDDAE 

GNVWCTCLVALMQKNWRHARQQGAQLQTIGF 

VLYAVPKEFQNIQDVHLKKEFFTKYQDHGFSEIF 

TNSREVSSQLRLPPGEYIIIPSTFEPHRDADFLLRV 

FTEKHSESWELDEVNYAEQLQEEKVSEDDMDQ 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGIycine, H=Histidine, 
I— Isoleucine, K=Lysinc, L^Leucine, M^Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-=VaJine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










DFLHLFKTV A GEGKEIG V YELQRLLNRMAIKFKS 

FKTKGFGLDACRCMINLMDKDGSGKLGLLEFKI 

LWKKLKKWMDIFRECDQDHSGTLNSYEMRLVIE 

KAGIKLNNKVMQVLVARYADDDLIIDFDSFISCF 

LRLKTMFTFFLTMDPKNTGHICLSLEQVLGEGW 

EGICRIAPACPSTPPPPSSDVPGPASCPRLFPPWDL 

LPVSTVAADDHVGIEAL 


3656 


A 


3 


174 


PLCTHYLLPELPEKSSRTSPRSRPGNMLSGDPHLP 
QPLCHCLDHCPCCFSGKRLVA 


3657- 


A 


1 


444 


DTRSTYHNAHSLPTYVKSPAPCQMTYDCSPAPCQ 
TQTCYVQGASPCQSYYVQAPASGSTSQYCVTDP 
CSAPCSTSYCCLAPRTEGVSPLRRWIQRPQNCNT 
GSSGCCENSGSSGCCGSGGCGCSCGCGSSGCCCL 
G HPMKSRSP ALL 


3658 


A 


92 


1537 


SEAPVQPQPYTMTSFYSTSSCPLGCTMAPGARNV 

FVSPIDVGCQPVAEANAASMCLLANVAJHANRVR 

VGSTPLGRPSLCLPPTSHTACPLPGTCHIPGNIGIC 

GAYGKNTLNGHEKETMKFLNDRLANYLEKVRQ 

LEQENAELETTLLERSKCHESTVCPDYQSYFRTIE 

ELQQKILCSKAENARLIVQIDNAKLAADDFRJKL 

ESERSLHQLVEADKCGTQKLLDDATLAKADLEA 

QQESLKEEQLSLKSNHEQEVK1LRSQLGEKFRIEL 

DIEPTDDLNRVLGEMRAQYEAMVETNHQDVEQ 

WFQAQSEGISLQAMSCSEELQCCQSEILELRCTV 

NALEVERQAQHTLKDCLQNSLCEAEDRYGTELA 

QMQSLISNLEEQLSEIRADLERQNQE YQ VLLD V K 

ARLENEIATYRNLTPLQSLFHACLLYFLSKLWPC 

HRWVSLWPWSQHGEMILKARVRRLRLVALGSG 

VPSPCPVFLQD 


3659 


A 


2 


402 


DLLQCLNQLYSASTEMSCQQSQQQCQPPPKCTP 
KCPPKCTPKCPPKCPPKCPPQYSAPCPPPVSSCCG 
SSSGGCCSSEGGGCCLSHHRPRQSLRRRPQSSSC 
CGSGSGQQSGGSSCCHSSGGSGCCHSSGGCC 


3660 


A 


26 - 


710 


CSAVEVKMAARTAFGAVCRRLWQGLGNFSVNT 

SKGNTAKNGGLLLSTNMKWVQFSNLHVDVPKD 

LTKPVVTISDEPDILYKRLSVLVKGHDKAVLDSY 

EYFA VL AAKELGISIK VHEPPRKIERFTLLQ S VHI 

YKKHRVQYEMRTLYRCLELEHLTGSTADVYLEY 

IQRNLPEGVAMEVTKFCFFIFLDTIRTVTRTHQGA 

NLGNTIRRKRRKQVIKPQGGHFCLNLK 


3661 


A 


2 


370 


DVSVAASEPTVYRNPTICMSCQQNQQQCQPPPKC 
PEPKYPPKCPSKCASSCPPPISSCCGSSSGGCCSSG 
GCGCCSSEGGGCCLSHHRHHRSHCHRPKSSNCY 
GSGSGQQSGGSGCCSGGGCC 


3662 


A 


205 


1277 


RKSLPHPNPQKMLKKPLSAVTWLCIFIVAFVSHP 

AWLQKLSKHKTPAQPQLKAANCCEEVKELKAQ 

VANLSSLLSELNKKQERDWVSVVMQVMELESN 

SKRMESRLTDAESKYSEMNNQIDIMQLQAAQTV 

TQTSAGKETSPLRERGVPPHLQHCFYIPPDDFLGS 

PELEVFCDMETSGGGWTIIQRRKSGLVSFYRDW 

KQYKQGFG SIRGDFWLGNEHIHRLSRQPTRLRVE 

MEDWEGNLRYAEYSHFVLGNELNSYRLFLGNY 

TGNVGNDALQYHNNTAFSTKDKDNDNCLDKCA 

QLRKGGYWYNCCTDSNLNGVYYRLGEHNKHLD 

GITWYGWHGSTYSLKRVEMKIRPEDFKP 
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SEQID 
•NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Pncnylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K = Lysine, L^Leucine, M— Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIinc, W=Tryptophan, Y=Tyrosinc, 
X«=Unknown, *=Stop codon,/=possible nucleotide deletion, 
^possible nucleotide insertion 


3663 


A 


64 


1456 


LSSAKETLAQMYNTVWNMEDLDLEYAKTDINC 

GTDLMFYEEMDPP ALPPKPPKPTTV ANN GMNNN 

MSLQDAEWYWGDISREEVNEKLRDTADGTFLV 

RDASTKMHGDYTLTLRKGGNNKLIKIFHRJDGKY 

GFSDPLTFSSVVnELINHYRNESLAQYNPKLDVKL 

LYPVSKYQQDQWKEDNIEAVGKKLHEYNTQFQ 

EKSREYDRLYEEYTRTSQEIQMKRTAIEAFNETIK 

IFEEQCQTQERYSKEYIEKFKREGNEKEIQPJMHN 

YDKLKSRISEODSRRRLEEDLKKQAAEYREIDKR 

MNSIKPDLIQLRKTRDQYLMWLTQKGVRQKKL 

NEWLGNENTEDQYSLVEDDEDLPHHDEKTWNV 

GSSNRNKAENLLRGKRDGTFLVRESSKQGCYAC 

S VVV DGEVKHCVINKTATGYGFAEPYNLYS SLK 

ELVLHYQHTSLVQHNDSLNVTLAYPVYAQQRR 


3664 


A 


944 


406 


GATVEDQSCNFGSLRWWSVPfflSARSCPDPLLS 

RTGRVPGGRGAGLPRHHSPRCCLQVFFNGANVR 

Q VDVPTLTGAFGILAAHVPTLQVLRPGLVWHA 

EDGTTSKYFVSSGSIAVNADSSVQLLAEEAVTLD 

MLDLGAAKANLEKAQAELVGTADEATRAEIQIR 

IEANEALVKALE 


3665 


A 


98 


1388. 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSFHEH 
RHQSGRCLSTGMAPNLKGRPRKKKPCPQRRDSF 
SGVKDSNNNSDGKAVAKVKCEARSALTKPKNN 
HNCKKVSNEEKPKVAIGEECRADEQAFLVALYK 
YMKERKTPIERIPYLGFKQINLWTMFQAAQKLG 
GYETITARRQWKHIYDELGGNPGSTSAATCTRR 
HYERLELPYERFIKGEEDKPLPPIKPRKQENSSQE 
. NENKTKVSGTKRIKHEIPKSKKEKENAPKPQDAA 
EVSSEQEKEQETLISQKSIPEPLPAADMXKKIEGY 
QEFSAKPLASRVDPEKDNETDQGSNSEKVAEEA 
GEKGPTPPLPSAPLAPEKDSALVPGASKQPLTSPS 
ALVDSKQESKLCCFTESPESEPQEASFPRLPHHTG 
HRWQTRMRRRMTNCPPWQITLPTAP 


3666 


A 


113 


1492 


LLQEMCTKTIPVLWGCFLLWNLYVSSSQTIYPGI 

KARITQRALDYGVQAGMKMIEQMLKEKKLPDL 

SGSESLEFLKVDYVNYNFSNIKISAFSFPNTSLAF . 

VPGVGIKALTNHGTANISTDWGFESPLFVLYNSF 

AEPMEKPILKNLNEMLCPIIASEVKALNANLSTLE 

VLTKIDNYTLLDYSLISSPEITENYLDLNLKGVFY 

PLENLTDPPFSPVPFVLPERSNSMLYIG1AEYFFKS 

ASFAHFTAGVFNVTLSTEEISNHFVQNSQGLGNV 

LSPJAEIYILSQPFMVRIMATEPPIINLQPGNFTLDI 

PASMMLTQPKNSTVETrVSMDFVASTSVGLVIL 

GQRLVCSLSLNRFRLALPESNRSNIEVLRFENILSS 

ILHFGVLPLANAKLQQGFPLPNPHKFLFVNSDIEV 

LEGFLLISTDLKYETSSKQQPSFHVWEGLNLISRQ 

WRGKSAP 


3667 


A 


1 


181 


FRGRLG SGRNGGGSMNAPPAFESFLLFEGEK1TIN 
KDTKVPNACLFTINKEDHTLGNinC 


.3668 


A 


212 


431 


VAGEAVPFFPMMYSEPLKPSYLALVLWYFLLTG 
YCITKPEVIFKffiQGEEPWILEKGFPSQCHPAKYL 
WCLHD 


3669 


A 


458 


1056 


FSGVCFAGIAGSMATLLHDAVMNPAEVVKQRLQ 
MYNSQHRSAISCIRTVWRTEGLGAFYRSYTTQLT 
MNIPFQSIHFITYEFLQEQVNPHRTYNPQSHIISGG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycinc, H=Histidinc, 
I=Isoleucinc, K=Lysine, L=Lcucine, M=Methionine, 
N=-Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 

V^DQWihlp nnrlpntiHp incprtinn 

t |IUMIUIt IIUIaKI/llUC |U9tl Hull 










LAGALAAAATTPLDVCKTLLNTQENVALSLAN1S 
GRLSGMANAFRTVYQLNGLAGYFKGIQARVIYQ 
MPSTAISWSVYEFFKYFLTKRQLENRAPY 


3670 


A . 


145 


298 


RNPCPLTFLPSTLMVLLLSLTFFSALTFHSICQLRN 
TGVEVDIVFQRVSFL 


3671 


A 


3 


462 


ELKVAKKERTMSSLPVPYKLPVSLSVGSCVIIKGT 
PIHSFINDPQLQVDFYTDMDEDSDIAFRFRVHFG 
>fflVVM>nUlEFGIWMLEETTDYVPFEDGKQFELC 
IYVHYNEYEIKVNGHTHLRALSHRIPPSFVEDGC ■ 
KCPRRYLPWTSVCVCN 


3672 


A 


1 


1028 


hyaklgtrprlkfmsspslsdlgkrepaaaa.de 

rgtqqrracanatwnsihngviavfqrkglpdq 

elfslnegvrqllrtelgsffteylqnqlltkgm 

vilrdkirfyegqklldslaetwdfffsdvlpml 

qaifypvqgkepsvrqlallhfrnaitlsvkled 

alaraharvppatv qmllvlqgvhesrg vtedy 

lrletlvqkwspylgtyglhssegpfthscilek 

rllrrsrsgdvlaknpvvrsksyntpllnpvqe 

heaegaaaggtsirrhsvsemtscpepqgfsdpp 

gqgptgtfrsspaphsgpcpsrlypttqppeqgld 

PTRS 


3673 


A 


2- 


712 


rpprvwypelrelsaaaprwshrtapgimvfyf 

tsssvnssaytiymgkdkyenedldchgwpedi 

wfhvdklssahvylrlhkgeniedipkevLmdc 

ahlvk^nsiqgckmnnvnvvytpwsnlkktad 

mdvgqigfhrqkdvktvtvekkvneilnrlekt 

kverfpdlaaekecrdreernekkaqiqemkkr 

ekeemkkkremdelrsysslmkvenmssnqdg ; 

NDSDEFM 


3674 


A 


2 . 


712 


rpprvwypelrelsaaaprwshrtapgimvfyf 

tsssvnssaytiymgkdkyenedlikhgwpedi 

wfhvdklssahvylrlhkgeniedipkevlmdc . 

ahlvkansiqgckmnnvnvvytpwsnlkktad 

mdvgqigfhrqkdvkivtvekkvneilnrlekt 

kverfpdlaaekecrdreernekkaqiqemkkr 

ekeemkkkremdelrsysslmkvenmssnqdg 

NDSDEFM 


3675 , 


A 


921 


1321 


VTLAKMRVfflSSCLKVQEQMANCPKFVPVVPTS 
QPIPSNIPMRSTFACPYCGARNLDQQELVKHCVE 
SHRSDPNRVVCPICSAMPWGDPSYKSANFLQHL 
LHRHKFSYDTFVDYSIDEEAAFQAALALSLSEN 


3676 


A 


3 


1856 


TLGRWLLGVYETVAPTLACLPRPRLRRRRRRRR 

RRMISRYTRKAVPQSLELKGITKHALNHHPPPEK 

LEEISPTSDSHEKDTSSQSKSDITRESSFTSADTGN 

SLSAFPSYTGAGISTEGSSDFSWGYGELDQNATE 

KVQTMFTAIDELLYEQKLSVHTKSLQEECQQWT 

ASFPHLRILGRQIITPSEGYRLYPRSPSAVSASYET 

TLSQERDSTIFGIRGKKLHFSSSYAHKASSIAKSSS 

FCSMERDEEDSirVSEGIIEEYLAFDHIDIEEGFHG 

KKSEAATEKQKLGYPPIAPFYCMKEDVLAYVFD 

SVWCKVVSCMEQLTRSHWEGFASDDESNVAVT 

RPDSESSCVLSELHPLVLPRVPQSKVLYTTSNPMS 

LCQASRHQPNVNDLLVHGMPLQPRNLSLMDKLL 

DLDDKLLMRPGSSTILSTRNWPNRAVEFSTSSLS 

YTVQSTRRRNPPPRTLHPISTSHSCAETPRSVEEIL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystcine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Melhionine,' 
N=Asparagine, P=Prolirie, Q=Glutamine, R=Argininc, S=Serinc, . 
T=Threoninc, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










RGARVPVAPDSLSSPSPTPLSRNNLLPPIGTAEVE 

HVSTVGPQRQMKPHGDSSRAQSAWDEPNYQQ 

PQERLLLPDFFPRPNTTQSFLLDTQYRRSCAVEYP 

HQARPGRGSAGPQLHGSTKSQSGGRPVSRTRQG 

P 


3677 


A 


246 


757 . 


MRLQGAIFVLLPHLGPILVWLFTRDHMSGWCEG 

PRMLSWCPFYKVLLLVQTAIYSVVGYASYLVWK 

DLGGGLGWPLALPLGLYAVQLTISWTVLVLFFT 

VHNPGLALLHLLLLYGLWSTALIWHPINKLAAL 

LLLPYLAWLTVTSALTYHLWRDSLCPVHQPQPT 

EKSD 


3678 


A 


20 


1508 


RGKAEFFLAMAGTNALLMLENFIDGKFLPCS S Yl 

DSYDPSTGEVYCRVPNSGKDEIEAAVKAAREAFP 

SWSSRSPQERSRVLNQVADLLEQSLEEFAQAESK 

DQGKTLALARTMDIPRSVQNFRFFASSSLHHTSE 

CTQMDHLGCMHYTVRAPVGVAGLISPWNLPLY 

LLTWKIAPAMAAGNTVIAKPSELTSVTAWMLCK 

LLDKAGVPPGWNrVFGTGPRVGEALVSHPEVPL 

ISFTGSQPTAERITQLSAPHCKKLSLELGGKNPAJI 

FEDANLDECIPATVRSSFANQGEICLCTSRIFVQK 

SIYSEFLKRFVEATRKWKVGIPSDPLVSIGALISK 

AHLEKVRSYVKRALAEGAQIWCGEGVDKLSLPA 

RNQAGYFMLPTVITDIKDESCCMTEEIFGPVTCV 

VPFDSEEEV1ERANNVKYGLAATVWSSNVGRVH 

RVAKKLQSGLVWTNCWLIRELNLPFGGMKSSGI 

GREGAKDSYDFFTEIKTITVKH 


3679 


A 


1862 


502 


MAGTKPYMEIQTTIREYYEHLYANKLENLEEMD 

KFLDTYTLPRLNQEEVESLNRPITGSEiEAIINSLP 

TKKIPGPDRFTAKFYQRYKEELSNLIHYLGLSHH 

LLALNFnVSFGKKSAWSSAQVKVTDTDFDGVEV 

RVFEGPPKPEEPLKRSVVYIHGGGWALASAKIRY 

YDELCTAMAEELNAVIVSIEYRLVPKVYFPEQIH 

DVVRATKYFLKPEVLQKYMVDPGRICISGDSAG 

GNLAAALGQQFTQDASLKNKLKLQALrYPVLQA 

LDFNTPSYQQNVNTPILPRYVMVKYWVDYFKG 

NYDFVQAMIWNHTSLDVEEAAAVRARLNWTS 

LLPASFTKNYKPWQTTGNARIVQELPQLLDARS 

APLIADQAVLQLLPKTYBLTCEHDVLRDDGIMYA 

KRLESAGVEVTLDHFEDGFHGCMIFTSWPTNFSV 

GIRTRNSYIKWLDQNL ' 


3680 


A 


249 


2146 


RSWGAPWFWRMRLLRRRHMPLRLAMVGCAFV 

LFLFLLHRD VS SREEATEKPWLKSLVSRKDHVLD 

LMLEAMNNLRDSMPKLQIRAPEAQQTLFSINQSC 

LPGFYTPAELKPFWERPPQDPNAPGADGKAFQK 

SKWTPLETQEKEEGYKKHCFNAEASDPJSLQRSL 

GPDTRPPECVDQKFRRCPPLATTSVUVFHNEAWS 

TLLRTV Y S VLHTTP AILLKEIILVDD ASTEEHLKE 

KLEQYVKQLQVVRWRQEERKGLITARLLGASV 

AQAEVLTFLDAHCECFHGWLEPLLARIAEDKTV 

WSPD1VTIDLNTFEFAKPVQRGRVHSRGNFDWS 

LTFG WETLPPHEKQRRKDETYPIKSPTF AGGLFSI 

SKSYFEHIGTYDNQMEIWGGENVEMSFRVWQC 

GGQLEnPCSVVGHVFRTKSPHTFPKGTSVIARNQ 

VFJLAEVWMDSYKKIFYRRNLQAAKMAQEKSFG 

DISERLQLREQLHCHNFSWYLHNVYPEMFVPDL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystcine, D=Aspartic Acid, 
E=Giutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










TPTFYGAIKNLGTNQCLDVGENNRGGKPLIMYS 
CHGLGGNQYFEYTTQRDLRHNIAKQLCLHYSKG 
ALGLGSCHFTGKNSQVPKDEEWELAQDQLIRNS 
GSGTCLTSQDKKPAMAPCNPSDPHQLWLFV 


3681 


A 


2982 


1869 


LKDTLKSQMTQEASDEAEDMKEAMNRMIDELN 

KQVSELSQLYKEAQAELEDYRPCRKSLEDVTAEY 

IHKAEHEKLMQLTNVSRAKAEDALSEMKSQYSK 

VLNELTQLKQLVDAQKENSVSITEHLQV1TTLRT 

AAKEMEEKISNLKEHLASKEVEVAKLEKQLLEE 

KAAMTDAMVPRSSYEKLQSSLESEVSVLASKLK 

ESVKEKEKVHSEVVQIRSEVSQVIGIEKENIQTLL 

KSKEQEVNELLQKFQQAQEELAEMKRYSESSSK 

LEEDKDKKINEMSKEVTKLKEALNSLSQLSYSTS 

SSKRQSQQLEALQQQVKQLQNQLAECKKQHQE 

VISVYRMHLLYAVQGQMDEDVQKVLKQILTMC 

KNQSQKK 


3682 


A 


447 


1024 


AQALTAGRQLALAAPFIAPISPISLPRLNPPSQSW 

NSTPFFKVKLPPQKEV1TSDELMAHLGNCLLSIKP 

QEKSEGLQLNFQQNVDDAMTVLPKLATGLDVN 

VRFTGVSDFEYTPECSVFDLLGIPLYHGWLVDPQ 

QSPEAVRAVGKLSYNQL/VGEDHHLQTLQ*HQP 

RDRKPDCRAVPGDHRGPSDLPRTV 


3683 


A 


2 


942 ' 


LEKQEEKFVGQCIKEELMHGECVKEEKDFLKKE 

IVDDTKVKEEPP1NHPVGCKRKLAMSRCETCGTE 

EAKYRCPRCMRYSCSLPCVKKHKAELTCNGVRD 

KTAYISIQQFTEMNLLSDYRFLEDVARTADHISR 

DAFLKRPISNKYM YFMKNRARRQGINLKLLPNG 

FTKRKENSTFFDKKKQQFCWHVKLQFPQSQA\ST 

*KKRVPDDKTINEILKPYIDPEKSDPVIRQRLKAYI 

RSQTGVQILMKEEYMQQNLVRYYELDPYKSLLD 

NLRNKVIIEYPTLHV VLKG SNNDMK VLHQ VKSE 

STKNVGNEN 


3684 


A . 


119 


1533 


SLQENVQEKRVRVCPGLGGLLPNGTPSITAAAAP 

QVLWRHVQPGCSHHLHACVIRAACRAGEGHAD 

RHAGPPET/PVTLPSSWPWSSPWERQCPMH\L*AP 

GHAFRPVPTEHRRG WAALGHHRAAAGPLREPAS 

GSQPAPASC*PECHHGCPEQTRQCQDLLREAW 

APEQRG*PCAHLQT*ATATTLCPQVPAGRVWQP 

GHSCHLLPHRHDGSH*HHCAAHRRPVTRRQAAH 

GVPLPDACYSPHHTLPAAPPPATRPAGHTATHPE 

*GGDLTPVPDGPHDCPRDVQGIPGAGGGSQLAPC 

CPPFPAAPVSVQGTQGLGPKNVLH*QWEGIRWQ 

KEPE/PGPPPEVELKRG AKCRIGDHGLG AVLGQG 

EYAS*SPSIPW*ASSSACPPLHPTP/TVYTQSPAAA 

PGWTRPPSP/PPPGLYPGP/PASHAPGVRGGISHQL 

YSLP*LCRECCSCP/PPPPAHGGRCPSLLPPEALAK 

LLL 


3685 . 


A 


101 


438 


AWVLQCKINTELQTEVVMLKSMVLWLGEQVQS 
LQLQQQLHCHFNHTHICVTNLEYN\KEYPWDLV 
KAHLQGASTSNITFDIGELQKKMLDLNKQTQEFQ 
PSL*AWTEFQQGLE 


3686 


A 


105 


845 


VSDVVKNQLVEVQCRQDGCDAVENVHQMFMF 
NWFTDCLWTLFLSNYQPSVESSSPGGSATSDDHE 
FDPS ADML VHDFDDERTLEEEEMMEGETNFS SEI 
EDLAREGDMPIHELLSLYGYGSTVRLPEEDEEEE 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
' corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, ■ 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=l)nkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possib)e nucleotide insertion 










EEEEEGEDDEDADNDDNSGCSGENKEENIKDSS 
GQEDETQSSNDDPSQSVASQDAQEIIRPRRCKYF 
DTNSEVEEESEEDEDYIP/SnSFFQSSDGPSSSSSE 
DWKKEIMVGS 


3687 


A 


49 


1225 


PVLVTSLRMREADTLRPPQLMEVSADIISTVEFN 

HTGELLATGDKGGRWIFQREPESKNAPHSQGE 

YDVYSTFQSHEPEFDYLKSLEIEEKINKJKWLPQQ 

NAAHSLLSTNDKTIKLWKITERDKRPEGYNLKDE 

EGKLKDLSTVTSLQVPVLKPMDLMVEVSPRRIFA - 

NGHTYHINSISVNSDCETYMSADDLRINLWHLAI 

TDRSFTPWVDIKPANMEDLTEVITASEFHPHHC 

NLFVYSSSKGSLRLGDMRAAALCDKHSKLFEEPE 

DPSNRSFFSEnS\SVSDVKFSHSDRYMLTR\DYLT 

VKVWDLNMEARPIETYQVHDYLRSKLCSLYEND 

CIFDKFEC AWNG SDR/IIMTG A YNNFFRMFDRNT 

KRDVTLEASRGSSKPRAVL 


3688 


A 


1 


401 


KKVPGRLSEMSFSLNFTLPANTTSSPV'nDCGPSL 
GLAAGIPLLVATALLVALLFTLIHRRRSSIEAMEE 
SDRPCEISEIDDNPKISENPRRSPTHEKNTMGAQE 
AHIYVKTVAG SEEP VHDRYRPTIEMERRR 


3689 


A 


698 


889 


GRVLVHCAMGVSRSATLVLAFLMIYENMTLVEA 
IPDGAGPPQISALTQAFVRQLQVLDNRLGRE 


3690 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3691 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3692 


A 


0 


2831 


PLVRRLLRQTLRRVGGARAVREAVMRAVLTWR 

DKAEHCIND1AFKPDGTQLILAAGSRLLVYDTSD 

GTLLQPLKGHKDTVYCVAYAKDGKRFASGSAD 

KSVUWTSKLEGILKYTHNDAIQCVSYNPITHQLA 

SCSSSDFGLWSPEQKSVSKHKSSSKIICCSWTNDG 

QYLALGMITsIGIISIRNKNGEEKVKIERPGGSLSPI 

WSICWNPSSRWESFWMNRENEDAEDVIVNRYIQ 

EIPSTLKSAVYSSQGSEAEEEEPEEEDDSPRDDNL 

EERNDELAVADWG\QKVSFYQLSGKQIGKDRAL 

NFDPCCISYFTKGEYILLGGSDKQVSLFTKDGVR 

LGTVGEQNSWVWTGQAKPDSNYVVGGCQDGTI 

SFYQLIFSTVHGLYKDRYAYRDSMTDVIVQHLIT 

EQKVRIKCKELVKKIAIYRNRLAIQLPEKILIYELY 

SEDLSDMHYRVKEKIIKKFECNLLVVCANHIILC 

QEKRLQCLSFSGVKEREWQMESLIRYIKVIGGPP 

GREGLLVGLKNGQILKIFVDNLFAIVLLkQATAV 

RCLDMSASRKKLAWDENDTCLVYDE)TKELLF 

QEPNANSVAWNTQCEDMLCFSGGGYLNIKASTF 

PVHRQKLQGFVVGYNGSKIFCLHVFSISAVEVPQ 

SAPMYQYLDRKLFKEAYQIACLGVTDTDWRELA 

MEALEGLDFETAKKERKKRGETNNDLFLADVFS 

YQGKFHEAAKLYKRSGHENLALEMYTDLCMFE 

YAKDFLGSGDPKETKMLITKQADWARNIKEPKA 

AVEMYISAGEHVKAIEICGDHGWVDMLIDIARK 

LDKAEREPLLLCATYLKKLDSPGYAAETYLKMG 

DLKSLVQLHVETQRWDEAFALGEKHPEFKDDIY 

MPYAQWLAENDRFEEAQKAFHKAGRQREAVQV 

LEQLTNNAVAESRFNDAAYYYWMLSMQCLDIA 

QDPAQKD 


3693 


A 


3. 


-1099 


SSFPTCMRTVFHSNTSVSSLLHRPGHVTPQLTIHG 
GWRHHRDHTAIDEWDFNPSKFLIYTCLLLFSVLL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino . 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of- 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidice, 
I^Isoleucine, K = Lysine, l^Leucine, M = Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknb\vn, *=Stop codon, /^possible nucleotide deletion, 
A-possible nucleotide insertion 










PLRLDGIIQWSYWAVFAPIWLWKLLWAGASVG 

AGVWAJRNPRYRTEGEACVEFKAMLIAVGIHLLL 

LMFEVLVCDRVERGTHFWLLVFMPLFFVSPVSV 

AAGVWGFRHDRSLELEBLCSVNILQFIFIALKLDRI 

IHWPWLWFVPLWILMSFLCLWLYYIVWSLLFL 

RS LD V V AEQRRTHVTMAI S WITTWPLLTFE VLL 

VHRLDGHNTFSYVSIFWLWLSLLTLMATTFRRK 

GGNHWWFAIRRDF/CQDQLPQPTGKPPPPPLTDH 

HGEKALPLQNKDRGSWPASRGSPRLL 


3694 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVENIKSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3695 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVENIKSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3696 


A 


456 


733 


LSAALWEEPILSLWSETKELTNRGKMNYPQIGPH 
RPHVKGLRVRPGPGTLSNAPKSLCPGMSNSDRGI 
H\GGEGQGPGKRAGHLGRGGGMSFL 


3697 


A 


877 


1873 


VWL*TLS*HTCALMTVCRSCLVKYLEENNTCPT 
CRIVIHQSHPLQYIGHDRTMQDIVYKLVPGLQEA 
EMRKQREFYHKLGMEVPGDIKGETGSAKQHLDS 
HRNGETKADDSSNKEAAE 


3698 . 


A: 




572 


KQCGIPHEVVRDENSSVYAEVSRLLLATGHWKR 

LRRDNPRFNLMLGERNRLPFGRLGHEPGL VQL V 

>TraiGADKLCRKASLVKLIKTSPELAESCTWFPE 

SYVIYPTNLKTPVAPAQNGIQPPISNSRTDEREFFL 

ASYNRKKEDGEGNVWIAKSSAGAKVWVQW*M 

TDLEEEIDIPSPVGLGLESEWPL 


3699 


A 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKVEE 
HHLQPVQVLQTLLHSATAGTGCRRPARPPPAPPT 
PTPWRSRQSGKQSERAS*LKGRGRYGLGALGGR 
GGRALGGSRWPPPLPGETLFSGCKHRRRRRGSD . 
AAPGEEAGT 


3700 


A 


33 


1318 


GYQIGMALASGPARRALAGSGQLGLGGFGAPRR 

GAYEWGVRSTRKSEPPPLDRVYEIPGLEPITFAG 

KMHFVPWLARPIFPPWDRGYKDPRFYRSPPLHE 

HPLYKDQACYEFHHRCRLLEGVKQALWLTKTKL 

EEGLPEKVLSLVDDPRNHIENQDECVLNVISHARL 

WQTTEEIPKRETYCPVIVDNLIQLCKSQILKHPSL 

ARRICVQNSTFSATWNRESLLLQVRGSGGARLST 

KDPLPTIASREEIEATKNHVLETFYPISPIIDLHECN 

IYDVKNDTGFQEGYPYPYPHTLYLLDKANLRPH 

RLQPDQLRAKMILFAFGSALAQARLLYGNDAKV 

LEQPVVVQSVGTDGRVFHFLVFQLNTTDLDSNE 

GVKNLAWVDSDQLLYQHFWCLPVIKKRVVVEP 

VGPVGFKPETFRKFLALYLHGAA 


3701 


A 


86 


465 


WTLCGPEAGMVGYDPKPDGRNNTKFQVAVAGS 
VSGLVTRALISPFDV1KIRFQLQHERLSRSDPSAK 
YHGILQASRQDLQEEGPTAFWKGHVPAQILSIGY 
GAVQFLSFEMLTELVHRGSVYDARE 


3702 


A 


166 


814 


GFWEKTNQSSHSMDPLGAPSQFVDVDTLPSWGD 
SCQDELNSSDTTAEIFQEDTVRSPFLYNKDVNGK 
WLWKGDVALLNCTATVNTSNESLTDKNPVSESI 
FMLAGPDLKEDLQKLKGCRTGEAQLTKGFNLAA 
RFIIHTVGPKYKSRYRTAAESSLYSCYRNVLQLA 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysleinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, OGlycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Melhioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KEQSMSSVGFCVINSAKRGYPLKDATfflALRTVR 
RFLEIHGETBEKW 


3703 


A 


128 


1255 


SLGPSPKSATEPCCGDTMAPEEDAGGEALGGSFW 

EAGNYRRTVQRVEDGHRLCGDLVSCFQERARIE 

KAYAQQLADWARKWRGTVEKGPQYGTLEKAW 

HAFFTAAERLSALHLEVREKLQGQDSERVRAWQ 

RGAFHRPVLGGFRESRAAEDGFRKAQKPWLKRL 

KEVEASKKSYHAARKDEKTAQTRESHAKADSA 

VSQEQLRKLQERVERCAKEAEKTKAQYEQTLAE 

LHRYTPRYMEDMEQAFETCQAAERQRLLFFKD 

MLLTLHQHLDLSSSEKFHELHRDLHQGIEAASDE 

EDLRWWRSTHGPGMAMNWPQFEEWSLDTQRTI 

SRKEKGGRSPDEVTLTSrVPTRDGTAPPPQSPGSP 

GTGQDEEWSDEESP 


3704 


A 


1 


271 


ARGEDLALATGGGPDTVTHSNMPCPNSLVYDC 

WLNIKECSVGEHTFEDLGLCPGRNQREKKRSYK 

DFLREEEKIAAQVRNSSKKXLKDSE 


3705 


A ' 


170 


1318 


LNWANLVIMWPREEEKEKVQDYSLGGLSPDLRI 

DVSRKKKILKAYDEDEDEDLYPDIHPPPSLPLPG 

QFTCPQCRKSFTRRSFRPNLQLANMVQIIRQMCP 

TPYRGNRSNDQGMCFKHQEALKLFCEVDKEAIC 

VVCRESRSHKQHSVLPLEEVVQEYKAKLQGHVE 

PLRKHLEAVQKMKAKEERRVTELKSQMKSELA 

AVASEFGRLTRFLAEEQAGLERRLREMHEAQLG 

RAGAAASRLAEQAAQLSRLLAEAQERSQQGGLR 

LLQDIKETFNRCEEVQLQPPEVWSPDPCQPHSHD 

FLTDAIVRKMSRMFCQAARVDLTLDPDTAHPAL 

MLSPDRRGVRLAERRQEVADHPKRFSADCCVLG 

AQGFRSGRHYWEVCMGP 


3706 


A 


204: 


1996 


SRERQTTWMDHNFAPAPPEMQSHGAPGPGTSFS 

HSHVLGRPIRPSRLPGGGSPLTPVLRKTIHLDTFP 

QSHIPQTSSRLGLGARTRSVPPQETG1ALGASLSP 

LPTSSLVPRKLSSISLTLHQNSQARSLDRPLSHWE 

ELPTPGKKAAPHEGGRVSSPGSPPVTLVPGGRVH 

SEGPGNPGLTKSNRMLATEKPLVSSYLALPFQSR 

LAQSAP VLAEPG SLGQGHLVSVTDHMPTRASPG 

KGKPRARGIPRPRGRLQRANTTVNLTAMDTRTD 

AARHL ATMATNRPSLAINLATPNTS QLDTGTEFP 

ALDIKLGTARDLSSVGTVKSGKTVNLATAGTIKP 

GTAMNLTTVGTTKPGMVMDLIASEPDKLGKAM 

ATRSTAKPDMTTEG1AMDSATSDPVKPDTITATV 

GTSRLETAMALARVNRAKLGTAKNSLALDTSR 

MGTAVGSWPVTPDPATGKTTLGSVNNLTISDV 

ATCLLMPSRSTDLALDNTNAAMDRATEPASLDL 

ATEYKGKCRNLVGDGLGCREGEVCELGDGSMK 

PMSINSNLLGYIGIDTIffiQMRKKTMKTGFDFNIM 

WGTEGCGAAAGLVAGSTKDPISFPQ 


3707 


A 


3 


549 


SSSISRDFLGQAACASGTMLRWLRDFVLPTAACQ 

DAEQPMRYETLFQALDRNGDGVVDIGELQEGLR 

NLGIPLGQDAEEKIFTTGDVNKDGKLDFEEFMKY 

LKDHEKKMKLAFKSLDKNNDGICIEASErVQSLQ 

TLGLTISEQQAELILQSroVDGTMTVDWNEWRD 

YFLFNPVTDIEEI1R 


3708 


A 


1 


1866 


EFRGAGRANMLAPRGAAVLLLHLVLQRWLAAG 
AQATPQVFDLLPSSSQRLNPGALLPVLTDPALND 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-=Alanine C=Cysteine, D=Aspartic Acid, ' - 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Iiistidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginirie, S=Serine, 
T=Threonine, V«=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknpwn, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LYVISTFKLQTKSSAUFGLYSSTDNSKYFEFTVM 

GRLSKAELRYLKNDGKVHLVVFNNLQLADGRRH 

RILLRLSNLQRGAGSLELYLDCIQVDSVHNLPRA 

FAGPSQKPETTELRTFQRKPQDFLEELKLWRGSL 

FQVASLQDCFLQQSEPLAATGTGDFNRQFLGQM 

TQLNQLLGEVICDLLRQEVNETSFLRNTITECQAC 

GPLKFQSPTPSTWPPASPAPPTRPPRRCDSNPCF 

RGVQCTDSRDGFQCGPCPEGYTGNGITCIDVDEC 

KYHPCYPGEHCINLSPGFRCDACPVGFTGPMVQ 

GVGISFAKSNKQVCTDIDECRNGACVPNSICVNT 

LGSYRCGPCKPGYTGDQIRGCKAERNCRNPELN 

PCSVNAQCIEERQGDVTCVCGVGWAGDGYICGK 

DVDIDSYPDEELPCSARNCKKDNCKYVPNSGQE 

DADRDGIGD ACDEDADGDGILNEQDNCVLIHNV 

DQRNSDKDIFGDACDNCLSVLNNDQKDTDGDG 

RGDACDDDMDGDGIKNILDMCPKFPNRDQRDK 

DGDGVGDACDSCPDVSNPNQ 


3709 


A 


144 


417 


TQAMEGLLHYINPAHAISLLSALNEERLKGQLCD 
VLLIVGDQKFRAHKNVLAASSEYFQSLFTNKENE 
SQTVFQLDFCEPDAFDNVLNYIY . 


3710 


A 


245 . 


688 . 


FGMLKNKGHSSKKDNLAVNAVALQDHILHDLQ 

LRNLSVADHSKTQVQKKENKSLKRDTKAIIDTGL 

KKTTQCPKLEDSEKEYVLDPKPPPLTLAQKLGLI 

GPPPPPLSSDEWEKVKQRSLLQGDSVQPCPICKE 

EFELRPQVFSIRG 


3711 


A 


3 . 


773 


SLEMSSDGEPLSRMDSEDSISSTIMDVDSTISSGRS 
TPAMMNGQGSTTSSSKNIAYNCCWDQCQACFNS 
SPDLADHIRSIHVDGQRGGVFVCLWKGCKVYNT 
PSTSQSWLQRHMLTHSGDKPFKCVVGGCNASFA 
SQGGLARHVPTHFSQQNSSKVSSQPKAKEESPSK 
AGMNKRRKLKNKRRRSLARPHDFFDAQTLDAIR 
HRAICFNLS AHIESLGKGHS V VFHSTVSILLFFQIK 
YKTLQKNISTIISKSLKI 


3712 


A . 


2 


344 . 


RATWHNAGKEREAVQLMAGAEKRVKASHSFLR 
GLFGGNTRIEEACEMYTRAANMFKMAKNWSAA 
GNAFCQAAKLHMQLQSKHDSATSFVDAGNAYK 
KADPQGKTARHVACYLCV 


3713 


A 


20 


974 . 


GAAATACSSSSSSSGAPATWAAHGPGKDVASPS 

SVSLSPRRSRLLVLRCGLRRNPERPSSSPALRRLL 

LLLLLLLLLLLGFLLSPGPERGVGGGRFGRRLAL 

LWAAALGHWSGKVMSRRAPGSRLSSGGGGGG 

TNYSRSWNDWQPRTDSASADPGNLKYSSSRDRG 

GSSSYGLQPSNSAWSRQRHDDTRVHADIQNDE 

KGGYSVNGGSGENTYGRKSLGQELRVNNVTSPE 

FTSVQHGSRALATKDMRKSQERSMSYCDESRLS 

YLLRRITRENDRDRRLATVKQLKEFIQQPENKLV 

LVKQLDILAAVHDVLNER 


3714 


A 


237 


458 


ffALKSPSYLLPCCTPEGKMDHKQLCWSHPQKSG 

QSSRSCCICSNQHGLIWKYSLNMCLQCCHQYVK 

DIGFIKL 


3715 


A 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGFYH 

EAWLFTQALKLNPQDHRLFGNRSFCHERLGQP 

AWALADAQVALTLRPGWPRGLFRLGKALMGLQ 

RFREAAAVFQETLRGGSQPDAARELRSCLLHLTL 

QGQRGGICAPPLSPGALQPLPHAELAPSGLPSLRC 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L^Leucine, M— Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, - 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknotvn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PRSTALRSPGLSPLLH 


3716 


A 


85 


308' 


QGLPSTMVKLGCSFSGKPGKDPGDQDGAAMDS 

VPLISPLDISQLQPPLPDQVVIKTQTEYQLSSPDQQ 

NYTKSR 


3717 


A 


58 


618 


GAGCTSPGLWARKAAARCLPTYPSRAQPSNVGR 

RRRRRPGLGALAAGVPAMAESVERLQQRVQELE 

RELAQERSLQVPRSGDGGGGRVRIEKMSSEWD 

SNPYSRLMALKRMGrVSDYEKIRTFAVAIVGVGG 

VGSVTAEMLTRCGIGKLLLFDYDKVELANMNRL 

FFQPHQAGLSKVQAAGHTPEE 


3718 


A 


3. 


593 


RGAGGRAGGRADGQPNMADQRQRSLSTSGESL 

YHVLGLDKNATSDDIKKSYRKLALKYHPDKNPD 

NPEAADKPKEINNAHAILTDATKRNIYDKyGSLG 

LYVAEQFGEENVNTYFVLSSWWAKALFVFCGLL 

TCCYCCCCLCCCFNCCCGKCKPKAPEGEETEFY 

VSPEDLEAQLQSDEREATDTPIVIQPASATEP 


3719 


A 


2 


2173 


SGGVRMGSRADGPRTSGHVTGKMAVFPWHSRN 

RNYKAEFASCRLEAVPLEFGDYHPLKPITVTESK 

TKKVNRKGSTSSTSSSSSSSVVDPLSSVLDGTDPL 

SMFAATADPAALAAAMDSSRRKRDRDDNSVVG 

SDFEPWTNKRGEBLARYTTTEKLSINLFMGSEKG 

KAG TATL AMSEK VRTRLEELDDFEEG SQKELLN 

LTQQDYVNRIEELNQSLKDAWASDQKVKAPKN 

VHPGKLVYERIFSMCVDSRSVLPDHFSPENANDT 

AKETCLNWFFKIASIRELIPRF YVEASILKCNKFLS 

KTGISECLPRLTCMIRGIGDPL\GSVYARAYL\SRV 

GMEVAPHLKETLNKNFFDFLLTFKQIHGDTVQN 

QLWQGVELPSYLPLYPPAMDWIFQCISYHAPEA 

LLTEMMERCKKLGNNALLLNSVMSAFRAEFIAT 

RSMDFIGMKECDESGFPKHLLFRSLGLNLALAD 

PPESDRLQELNEAWKVITKLKNPQDYINCAEVWV 

EYTCKHFTKRE VNTVLAD VIKHMTPDRAFEDS Y 

PQLQLIKKVIAHFHDFSVLFSVEKFLPFLDMFQK 

ESVRVEVCKCI\RTPLSSINKSPPRTRSS*MPFCMF 

ARPCMTL/CNALTLEDEKRMLSYLINGFIKMVSF 

GRDFEQQLSFYVESRSMFCNLEPVLVQLIHSVNR 

LAMETRKVMKGNHSRKTAAFVRSWGAYWFITIP 

SLAGDFTRLNLYLHSG 


3720 


A 


24 


296 


ENLFRAGFAFSLLRSSFYISKTYCSWFSNLISGSL 

ADFNSKGTRDYSPRQMAVRE/KVFDVIIRCFKRH 

GAEVIDTPVFELKVRNGQEETTW 


3721 


A 


2 


310 


PSCLTCVGHCS1GGSCTMIGIMMPECHCSLHMTG 
PRCEEHVFILQQPGHIASILPLLVLLLLALVAGVV 
FWHKRRVQGAKGFQHQRMTNGAMNVEIGNPTY 
K 


3722 


A 


75 


722 


MELVAGCYEQVLFGFAVHPEPEACGDHEQWTL 

VADFTHHAHTASLSAVAVNSRFVVTGSKDETIHI 

YDMKKKIEHG AL VHHSGTITCLKFYGNRHLISG A 

EDGLICrWDAKKWECLKSIKAHKGQVTFLSIKPS 

GBCLALSVGTDKTLRTWNLVEGRSAFIKNIKQNA 

HIVEWSPRGEQYVVIIQNKIDr/QLDTASISGTITN 

EKRISSVKFLSES 


3723 


A 


110 


316 


MELSDNRRSGGLEGLAEKCPNLTYLNLSGNKIK 
DLSTVEALVSGTVLSLDLLFLVKFSEICLCLLISI 


3724 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H^Histidine, 
I— Isolcucine, K = Lysine, Is=Leucine, M—Methionine, 
N-Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Trj'ptophan, Y=Tyrosinc, 
X=Unkno»vn, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 










VRAC ASLG VLSFPELEWYEESRMV SLTAPYV SG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3725 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
G VLHHRGFGVACHLGVLTDLPCVG VAKKLLQ V 

DG ' ' ' 


3726 


A 


1 


433 


SSDDRSLFRRLKLNYAIFDEGHMLKNMGSIRYQ 
HLMTINANNRLLLTGTPVQNNLLELMSLLNFVM 
PHMFSSSTSEIRRMFSSKTKSADEQSIYEKERIAH 
AKQUKPFILRRVKEEVLKQLPPKKDRffiLCAMSE - 
KQEQLYLG 


3727 


A 


6 


383 


RIPRGKACXTVLGRSTGELEGFASSRLPPQPCGW 
GQSSDLLSRTDLDELMKKDEPPLDFPDTLEGFEY 
AFNEKGQLRHIKTGEPFVFNYREHLHRWNQKRY 
EALGEIITKYVYELLEKDCNSKKVS - 


3728 


A 


3 


2452 : 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSVVSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMPJQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAWRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDrCDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EYMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLT\ 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEICKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDV1WQNAS 

EEQLQDAQLAJERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQPJ.SKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3729 


A 


3 


2452. 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LG STSDDTDVREVSSRPSTPGLS WSGIS ATSEDIP 

NKJEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHEEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAWRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDE.DKYRNAIKRTSPSDGAMANYEST 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to-first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A.l.inine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Hish'dine, 
I=Isoleucine, K=Lysine, L=Leucinc, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=linknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion ~ 










EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTi 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR. 

DKEVANRYFTTVCVRLLLESBCEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQDPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEF1KTIDD 

RK 


3730 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSVVSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLL AMFDPLS SHEG AS A V VRPKVHY ARPSHPPPD . 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\D1VSSVRRPMSDPSWNRR 

PXGNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAEKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTA 

HSTRNGLPDHTDPEDNEIVCFLKVQ1AEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3731 


A 


1 


1305 


VNTAMHEAKLMEECDELVEnQQRKQMIAVKIK 

ETKVMKLRKLAQQVANCRQCLERSTVLINQAEH 

ILKENDQARFLQSAKNIAERVAMATASSQVLIPDI 

NFNDAFENFALDFSREKKLLEGLDYLTAPNPPSIR 

EELCTASHDTITVHWISDDEFSISSYELQYTIFTGQ 

ANFISLYNSVDSWMIVPNIKQNHYTVHGLQSGTR 

YIFIVKAINQAGSRNSEPTRLKTNSQPFKLDPKMT 

HKKLKISNDGLQMEKDESSLKKSHTPERFSGTGC 

YVYGVLHNSDNS*MFISLSFPLSHRYAIGIAYKSA 

PKNEWIGKNASSWVFSRCNSNFVVRHNNKEML 

VDVPPHLKRLGVLLDYDNY/NMLSFYDPANSL\H 

LHTrTDVTF\ILPVCPT7TIWNKSLMILSGLPAPDFI 

DYPERQECNCRPQESPYVSGMKTCH 


3732 . 


A 


127 


2832 


LGQRLSLVPRPSLKRRLGKRLSLGLRERMMSLW 
. WS/GPKVRTQATTGARPKTETKSVPAARPKTEAQ 
AMSGARPKTEVQVMGGARPKTEAQGITGARPKT 
DARAVGGARSKTDAKAIPGARPKDEAQAWAQS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino : 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide . 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EFGTEAVSQAEGVSQTNAVAWPLATAESGSVTK 

SK\ACL WEEN* SMWM/PETFPGTQGQKGIQPWFG 

PGEETOMGSWCYSRPRAREEASNESGFWSADET 

STASSFWTGEETSVRSWPREESNTRSRHRAKHQT 

NPRSRPRSKQEAYVDSWSGSEDEASNPFSFWVG 

ENTNNLFRPRVREEANIRSKLRTNREDCFESESED 

EFYKQSWVLPGEEAN\TOSGTETKKILILPWI<LRA 

QKDVDSDRVKQEPRFEEEVnGSWFWAEKEASLE 

GG AS AICESEPGTEEG AIG G S A Y W AEEKSSLG A V 

AREEAKPESEEEAIFGSWFWDRDEACFDLNPCPV 

YKVSDRFRDAAEELNASSRPQTWDEVTVEFKPG 

LFHGVGFRSTSPFGIPEEASEMLEAKPKNLELSPE 

GEEQESLLQPDQPSPEFTFQYDPSYRSVREIREHL 

RARESAESESWSCSCIQCELKIGSEEFEEFLLLMD 

KIRDPFMEISKIAMGMRSASQFTRDFIRDSGWS 

LIETLLNYPSSRVRTSFLE>MIHMAPPYPNLNMIE 

TFICQVCEETLAHSVDSLEQLTGNKGCFRHLTMT 

IDYHT\LIAN*YGPGFPLLF*PQAQCGETKFHVLK 

MLLNLSENPAVAKKLFSAKALSIFVGLFNIEETN 

DNIQIVIKMFQNISNIIKSGKMSLIDDDFSLEPLISA 

FREFEELAKQLQAQIDNQNDPEATGTTAFVGKG 

NNPSANRERLSPSVFCPGAQEAESLPARRVRGEE 

QRLLLEEVGARTADGIPEGW 


3733 


A 


2 


3274 


DVPLIRIEEDTGEIFTTGARIDREKLCAGIPRDEHC 

FYEVEVAILPDEIFRLVKIRFLIEDINDNAPLFPAT 

VINISIPENSAINSKYTLPAAVDPDVGINGVQNYE 

LKSQNIFGLD VIETPGGDKMPQLIVQKELDREEK 

DTYVMKVKVEDGGFPQRSSTAILQVSVTDTNDN 

HPVFKETEIEVSIPENAPVGTSVTQLHATDADIGE 

NAKIHFSFSNLVSNIARRLFHLNATTGLITIKEPLD 

REETPNHKLLVLASDGGLMPARAMVLVNVTDV 

NDNVPSIDIRYIVNPVNDTVVLSENIPLNTKIALIT 

VTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLL 

ETAAYLDYESTKEYAKLLA\ADAGKPPLNQSAM 

LFIKVKDENDNAPVFTQSFVTVSIPENNSPGIQLT 

KVSAMDADSGPNAKINYLLGPDAPPEFSLDCRT 

GMLTVVKKLDREKEDKYLFTILAKDNGVPPLTS 

NVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRH 

GTVGLITVTDPDYGDNSAVTLSILDENDDFTIDSQ 

TGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSS 

AKVTINVVDVNDNKPVFIVPPSNCSYELVLPSTN 

PGtVVFQVIAVDNDTGMNAEVRYSIVGGNTRDL 

FABDQETGNITLMEKCDVTDLGLHRVLVKANDL 

GQPDSLFSVVIVNLFVNESVTNATLINELVPQKH 

LKHQ*PQILEIADVSSPTSDYVKILVAAVAGTITV 

WVIFITAVVRCRQAPHLKAAQBCNMQNSEWATP 

NPENRQMIMMKKKKKKKKHSPKNLLL>A^VTIEE 

TKADDVDSDGNRVTLDLP1DLEEQTMGKYNWV 

TTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN 

LKHHIIQELPLDNTFVACDSISNCSSSSSDPYSVSD 

CGYPVTTFEVPVSVHTRPPVDLEVGGAQSGQVAJ 

LTSSLMELLLCLMVAAFLPLELRPLGQQNVMSW 

EQEAKDLLVGYWGDGEWCHFHFHHLIPGPVNPG 

YERKQYHILDSDSEDTQPSGELCPIPVRPFTILSIQ 

LLQDDGEHCGnCQGFQPAVQLGLLPHXTLK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino . 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glufamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3734 


A 


1 


840 


GTRPGHLPAPSDGFCV/HL*SIPSWGSF*GESL/EM 

QLITSLGLQEFDlAKrm,ELIYAQTLVWIGIFFCPL 

LPFIQMIMLFIMFYSKMSLMMNFQPPSKAWRAS 

QMMTFFIFLLFFPSFTGVLCTLAITIWRLKPSADC 

GPFRGLPLFfflSIYSWIDTLSTRPGYLWVVWIYRN 

LIGSVHFFFILTLrVLIITYLYWQITEGRKIMIRLLH 

EQIINEGKDKMFLIEKLIKLQDMEKKANPSSLVLE 

RREVEQQGFLHLGEHDGSLDLRSRRSVQEGNPR 

A 


3735 


A 


2 


432 


VEVCRRYLWKMTVDASQNVQCCVIFSHFPFIFN 
NLSK1KLLHTDTLLKTESKKHKAYLRSAAIEEERE 
SEFALRPTFDLTVRRNHLIEDVLNQLSQFENEDL 
RKELWVSFSGEIGYDLGGS/VKKEIFYCLFAEMIQ 
PEYGMFMY . 


3736 


A 


1542 


343 


KGAPSFVRLYQYPNFAGPHAALANKSFFKADKV 

TMLWNKKATAVLVIASTDVDKTGASYYGEQTL 

HYIATNGESAWQLPKNGPIYDWWNSSSTEFCA 

VYGFMPAKATIFNLKCDPVFDFGTGPRNAAYYS 

PHGHILVLAGFGNLILQI*AD/IMKVWNVKNYKLI 

SKPVASDSTYFAWCPDGEHILTATCAPRLRVNN 

GYKIWHYTGSILHKYDVPSN AELWQVS WQPFLD 

GIFPAKTITYQAVPSEVPNEEPKVATAYRPPALRN 

KPITNSKLHEEEPPQNMKPQSGNDKPLSKTALKN 

QRKHEAKKAAKQEARSDKSPDLAPTPAPQSTPR 

NTVSQSISGDPEmKKIKNLKKKLKAIEQLKEQAA 

TGKQLEKNQLEKIQKETALLQELEDLELGI 


3737 


A 


3190 


664 


• VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEE 
EILPEPGSETPTVASEALAELLHGALLRRGPEMG 
YLPGPPLGPEGGEEEril'1'lITTTTVTTTVTSPVLC 
NNNISEGEGYVESPDLGSPVSRTLGLLDGTYSIHV 
YPGYGDEIQVQTLNLSQEEELLVLAGGGSPGLAP 
RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 
GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 
TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 
CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 
WVIEAAEGRRLHLHFERV SLDEDNDRLMVRSGG 
SPLSPVIYD SDMDD VPERGLI SD AQSL Y VELLSET 
PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 
YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 
WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 
SPGQDCVWGVHVQEEKRILLQVER.NVREGDML 
TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 
. QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 
PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 
DILTCQWDLSWSAAPPACQKIMTCADPGEIANG 
HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 
YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 
YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 
PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 
AILLPLGLVrVLGSGVYIYYTKLQGKSLFGFSGSH 
S Y t>Fl 1 VbbDFSNPLYEAGDTRE YEVSI 


3738 


A 


3190 


664 


VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEE 
EILPEPGSETPTVASEALAELLHGALLRRGPEMG 
YLPGPPLGPEGGEEETTTTUTTTTVTTTVTSPVLC 
NNNISEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location - 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide , 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
l=Isoleucine, K=Lysine, L= Leucine, M=Methioiiine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
^possible nucleotide insertion 








. 5 .■ • ■ 


YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRTVSPEPGGAVGPNLTCR 

WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAffiCVDPTEPH 

WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 

SPGQDCVWGVHVQEEKRILLQVE1LNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DILTCQWDLSWSAAPPACQKIMTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPG YSLEG AAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

AILLPLGLVIVLGSGVYIYYTKLQGKSLFGFSGSH 

S YSPITVESDFSNPL YEAGDTRE YE VSI 


3739 


A-- 


734 


445 


LLEPEPAEEYTEQSEVEST/EGMILI*CCLYFAAFQ 
TNVSNIYFALQYVNRQFMAETQFTSGEKEiQVDE 
WTVETVEVRVLCIAKLLSLSSVSNFYLY 


3740 


A 


2 


1578 


mahyitflcmvlvlllqnsvlaedgevrsscrt 

aptdl vfildg s y s vgpenfei vkkwl vnitknf 

digpkfiqvgvvqysdypvleiplgsydsgehlta 

avesilylggntktgkaiqfaldylfakssrflt 

kiawltdgksqddvkdaaqaardskitlfaig 

vgsetedaelraiankpsstyvfyvedyiaiskir 

evmkqklceesvcptripvaardergfdillgld 

vnkkvkkriqlspkkjkgyevtskvdLseltsnv 

fpeglppsyvfvstqrfkvkkiwdlwriltidg/* 

pqiavtlngvdkillftttsvingsqvvtfanpqv 

ktlfdegwhqirllvteqdvtlyiddqqienkpl 

hpvlgilingqtqigkysgkeetvqfdvqklriy 

cdpeqnnretaceipgfclngpsdvgstpapcicp 

pgkpglqgpkgdpglpgnpgypgqpgqdgkpvs 

teslvisgisgitgyqgiagtpgvpgspgiqgargl. 

pgykgepgrdgdk 


3741 


A 


5048 . 


1236 . . 


MSAPAGSSHPAASARIPPKFGGSAVSGAAAPAGP 

GAGPAPHQQNGPAQNQMQ VPSG YGLHHQNYIA 

PSGHYSQGPGKMTSLPLDTQCGDYYSALYTVPT 

QNVTPNTVNQQPGAQQLYSRGPPAPHIVGSTLGS 

FQGAASSASHLHTSASQPYSSFVNHYNSPAMYS 

ASSSVASQGFPSTCGHYAMSTVSNAAYPSVSYPS 

LPAGDTYGQMFTSQNAPTVRPVKDNSFSGQNTA 

ISHPSPLPPLPSQQHHQQQSLSGYSTLTWSSPGLP 

STQDNLIRNHTG SL A V ANNNPTITV ADSLSCP VM 

QNVQPPKSSPWSTVLSGSSGSSSTRTPPTANHPV 

EPVTSVTQPSELLQQKGVQYGEYVNNQASSAPT 

PLSSTSDDEEEEEEDEEAG VD SS STTSS A SPMPN S 

YDALEGGSYPDMLSSSASSPAPDPAPEPDPASAP 

APASAPAPVVPQPSKMAKPLAMAIQHFSLVIRML 

QHHLFLEYSPSNPVYSGFQQYPQQYPGVNQLSSS 



422 



WO 01/57190 



PCT/USO 1/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










IGGLSLQSSPQPESLRPVNLTQERNILPMTPVWAP 

VPNLNADLKKLNCSPDSFRCTLTNIPQTQALLNK 

AKLPLGLLLHPFRDLTQLPVITSN'nVRCRSCRTYI 

NP\FVSFIDQRR* KCNLC YRVND VPEEFMYNPLT 

RSYGEPHKRPEVQNS\TVEFIASSDYMLRPPQPAV 

YLFVLDVSHNAVEAGYLTI/LWCQSLLE\NLDKLP 

G\DSRT\RIGFMTFD\STYSFLQFTQEGLSQPQMLI 

VSDIDDVFLPTPDSLLVNLYESKELIKDLLNALPN 

MFTNTRETHSALGPALQAAFKLMSPTGGRVSVF 

QTQLPSLGAGLLQSREDPNQRSSTKVVQHLGPAT 

DFYKKLALDCSGQQTAVDLFLLSSQYSDLASLA 

CMSKYSAGCIYYYPSFHYTHNPSQAEKLQKDLK 

RYLTRKIGFEAVMR1RCTKGLSMHTFHGNFFVRS 

TDLLSLANINPDAGFAVQLSIEESLTDTSLVCFQT 

ALLYTSSKGERRIRVHTLCLPVVSSLSDVYAGVD 

VQAAICLLANMAVDRSVSSSLSDARDALVNAW 

DSLSAYGSTVSNLQHSALMAPSSLKLFPLYVLAL 

LKQKAFRTGTSTRLDDRVYAMCQIKSQPLVHLM 

KMIHPNLYRIDRLTDEGAVHVNDRIVPQPPLQKL 

SAEKLTREGAFLMDCGSVFYIWVGKGCDNNFIE 

DVLGYTNFASIPQKMTHLPELDTLSSERARSFIT 

WLRDSRPLSPILHTVKDESPAKAEFFQHLIEDRTE 

AAFS YYEFLLHVQQQICK 


3742 


A 


934 


68 


SMLASQGVLLHPYGVPMTVPAAPYLPGLIQGNQE 

AAAAPDTMAQPYASAQFAPPQNGIPAEYTAPHP 

HPAPEYTGQTTVPEHTLNLYPPAQTHSEQSPADT 

SAQTVSGTRNKQD*RSTDGWPSPKTQTS*KHGK 

QVSSPSGLHVSNIPFRXFRDPDLRQMFAGQFGKILD 

VEIIFNERGSKGFGFVTFENSADADRAREK\LHGT 

VV\EGPvKI\EVN\NATARVMTNKKTVNPYTNGWK 

LNPVVGAVYSPEFYAGTVLLCQANQEGSSMYSA 

PSTDFRGAKLHTSRPLLSGS 


3743 


A 


3 


1456 


QFQQAWMQNKVPIPAPNEVLNDRKEDIKLEEKX 

KTQAEIEQEMATLQYTNPQLLEQLKIERLAQKQV 

EQIQPPPSSGTPLLGPQPFPGQGPMSQIPQGF/PTA 

PSISADANEHGS\KGPPGPQGQFRPPGPQGQMGP 

QGPPLHQGGGGPQGFMGPQGPQGPPQGLPRPQD 

MHGPQGMQRHPGPHGPLGPQGPPGPQGSSGPQG 

HMGPQGPPGPQGHIGPQGPPGPQGHLGPQGPPGT 

QGMQGPPGPRGMQGPPHPHGIQGGPGSQGIQGP 

VSQGPLMGLNPKGMQGPPGPRENQGPAPQGMI 

MGHPPQEMRGPHPPGGLLGHGPQEMRGPQEIRG 

MQGPPPQGSMLGPPQELRGPPGSQSQQGPPQGSL 

GPPPQGGMQGPPGPQGQQNPARGPHPSQGPIPFQ 

QQKTPLLGDGPRAPFNQEGQSTGPPPLIPGLGQQ 

GAQGRIPPLNPGQGPGPNKVS/ERGAPPRHEGRA 

PPRGRDGFPGPMKTLV 


3744 


A 


1571 


652 


PLTGRKCPGWTHSGSRRSPRJAEEVPGFPKRAEA 

SRQFSETADRLELLRRAVMAAARATTPADGEEP 

APEAEALAAARERSSRFLSGLELVKQGAEARVFR 

GRFQGRAAVIKHRFPKGYRHPALEARLGRRRTV 

QEARALLRCRRAGISAPWFFVDYASNCLYMEEI 

EGSVTVRDMFSPLWRLKKTPQGLSNLAKTIGQVL 

ARMHDEDLfflGDLTTSNMLLKPPLEQLMVLIDF 

GLSFI S ALPEDKGVDLYVLEKAFLSTHPNTET VFE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaninc, G=Glycine, H=Histidinc, 
I^lsoleucine, K=Lysine, L»Lcucine, M^Mcthionint, 
N=Asparagine, P=Proline, Q=Glulamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
' X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\ppossible nucleotide insertion 










AFLKSYSTSSKKARPVLKKLDEVRLRGKKRSMV 
G 


3745 


A 


127 


1433 


GSHRFSLASPLDPEVGPYCDTPTMRTLFNLLWLA 

LACSPVHTTtSKSDAKKAASKTLLEKSQFSDKPV 

QDRGLVVTDLKAESVVLEHRSYCSAKAKDRHFA 

GDVLGYVTPWNSHGYDVTKVFGSKFTQISPVWL 

QLKRRGREMFEVTGLHDVDQGWMRAVRKHAK 

GL\P*CLGSCLRTGLTMISG/YVLDSEDEffiELSKT 

WQVAKNQHFDGFVVEVWNQLLSQKRVGLIHM . 

LTHLAEALHQARLLALLVIPPAITPGTDQLGMFT 

HKEFEQLAPVLDGFSLMTYDYSTAHQPGPNAPL 

SWVRACVQYLDPKSKWRSKILLGLNFYGMDYA 

TSKDAREPWGARYIQTLKDHRPRMVWDSQVSE 

HFFEYKKSRSGRHVVFYPTLKSLQVRLELARELG 

VGVSIWELGQGLDYFYDLL*VGIAASAVDVFFSK 

PWSE 


3746 


A 


1 


898 


IDRAAECRTKPLPMAVSIRGNADSIVACLVLMVL 

YLIKKRLVACAAVFYGFAVHMKTiTETYILPITL 

HLLPDRDNDKSLRQFRYTFQACL*ELLKRLCNRT 

ALMFVAVAGLTFFALSFGFYYEYGWEFLEHTYF 

YHLTRRDIRHNFSPYFYMLYLTAESKWSFSLGIA 

AFLPQLILLSAVSFAYYRDLVFCWFLHTSrFVTFN 

KVCTSQYFLWYLCLLPLVMPLVRMPWKRAWL 

LMLWFIGQAMWLAPAYVLEFQGKNTFLFIWLA 

GLFFLLINCSILIQIISHYKEEPLTERIKYD 


3747 

i . ; 


A 


1. 


2325. 


MVISFQGLVTFGDVAVDFSQEEWEWLNPIQRNL 

YRKVMLENYRNLASLGLCVSKPDVISSLEQGKEP 

WTVKRKMTRAWCPDLKAVWKIKELPLKKDFCE 

GKLSQAVITERLTSYNLEYSLLGEHWDYDALFET 

QPGLVTIKNLAVDFRQQLHPAQKNFCKNGIWEN 

NSDLG S AGHC V AKPDLV SLLEQEKEP WMVKREL 

TGSLFSGQRSVHETQELFPKQDSYAEGVTDRTSN 

TKLDCSSFRENWDSDYVFGRKLAVGQETQFRQE . 

P ITHNKTLS KERERTYNK S G R WFYLDD SEEK VH 

NRDSIKNFQKSSVVIKQTGrYAGKKLFKCNECKK 

TFTQSSSLTVHQRIHTGEKPYKCNECGKAFSDGS 

SFARHQRCHTGKKPYECIECGKAFIQNTSLIRHW 

RYYHTGEKPFDCIDCGKAFSDHIGLNQHRRIHTG 

EKP YKCD VCHKSFVRYG S SLTVHQRIHTGEKP YE 

CDVCRKAFSHHASL-RQXHQRVHSGEKPFKCKEC . 

GKAFRQNIHLASHLRIHTGEKPFECAECGKSFSIS 

SQLATHQRIHTGEKPYECKVCSKAFTQKAHLAQ 

HQKTHTGEKPYECKECGKAFSQTTHL1QHQRVH 

TGEKPYKCMECGKAFGDNSSCTQHQRLHTGQRP 

YECIECGKAFKTKSSLICHRRSHTGEKPYECSVC 

GKAFSHRQSLSVHQRIHSGKKPYECKECRKTFIQI 

GHLNQHKRVHTGERSYNYKKSRKVFRQTAHLA 

HHQWHTGESSTCPSLPSTSNPVDLFPKFLWNPSS 

LPSP ' 


3748 


A 


823 


1 


GGYTKSGYDSACKDFVPHDLEVQDPGRVFLVTG 

GNSGIGKATALE1AKRGGTVHLVCRDQAPAEDA 

RGEIimSGNQMFLHTVDLSDPKKIWKFVENFKQ 

EHKLHVL\VNNAGCMVNKREAHKKMDFEKNFG 

CQYSGVCTFLTTRPDPLCWRKNTDPRVITWSSG 

GMLVQKLNNQ* SPVRKNTIWMGTMVYAQNKVS 
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SEQDO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspanic Acid, 
E=Glutamic Acid, F=PhenyIalaninc, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q-GIutamine, R=Argininc, S=Serine, 
T=Thrconine, V=Valine,W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion ~ 










ERQQVVLT\ERWGPRAPG\IHFSSMHPGWA\DTPG 
VRQAMPGFHVQASGYRLRSEAQGADTMLWLAL 
SSARSRTAQRP 


3749 


A 


1939. 


715 


gflrlsqatirqrlspvmvltldptrd\qcfgdr 

fsrllldeflgyddil\mssvkglaeneenkgflr 

n wsgehyrfv\smwmart\s yl aaf anhgq sf 

tlsvshaccgyshhqifvfivdllqmlemnmaia 

fpaaplltvilalvgmeaimseffndtttafyiili 

vwladqydaicchtstsicrhwlrffylyhfafy 

ayhyrfngqysslalvtswlfiqhsmiyffhhye 

lpailqhvriq\emllqaptlgpgtpta\lpddmn 

nnsgapatap\dsagqppalgpvspgasgspgpv 

aaapsslvaaaasvaaaaggdlgwmaetaaiit 

dasflsglsasllerrpasplgpagglphapqds 

vppsdsaasdttplgaavggpspasmapteapse 

VGS 


3750 


A 


2 


844 


GLLEPFSKLLSFVIQNAVFTLAYLVELCGLCYRA 

FTKERDKFYLSRSWLELLQALKLKSPLPDTNLL " 

LLVQFICADAGTKLAESTILSKQMIASVPGCGTA 

AMECVRQYMEVLDFMXADMHTLTICLKSHMKTC 

SQPLHEDTFGGHLKVGLAQIAAMDISRGNHRDN 

KAVIRYLPWLYHPPSAMQQGPKEFIECVSHIRLL 

SWLLLGSLTHNAVC/LKWPPLPGLPffLDAGSHV . 

ADHLIVILIGFPEQSKTSVL\HMCSLFHAF\SLAQL 

WDSLLARQSGRW 


3751 


A ■ 


431 


2 


. AF IRKCEETAFrVPQCEIIPTE/WV CRRIPTGSSLER 
NPGVKEGCEFCPPKVEMFFKDDANHDPQWSRQ 
QLIAAKFGFAALGI/QTEVDIMSHAT* AVFEEPEKS 
RL\PQNCTPVDMI < CIEFG VHVTSKEILTDVIDNDS * 
RHSPS 


3752 


A 


131 


1278 


AWSGSGLLVLCINTASMPMISVLGKMFLWQREG 

PGGRWTCQTSRRVSSDPAWAVEWIELPRGLSLSS 

LGS ARTLRGWSRS SRPSS VDSQDLPEVNVGDTV 

AMLPKSRRALTIQEIAALARSSLHGISQVVKDHV 

TKPTAMAQGRVAHLIEWKGWSKPSDSPAALESA 

FSSYSDLSEGEQEARFAAGVAEQFAIAEAKLRA 

WSSVDGEDSTDDSYDEDFAGGMDTDMAGQLPL 

GPHLQDLFTGHRFSRPVRQGSVEPESDCSQTVSP 

DTLCSSLCSLEDGLLGSPARLANPSCWAMSCFSPN 

CPPAGKVPSAAW/APLEAQDSLYNSPLTESCLSP 

AEEEPAPCKDCQPLCPPLTGSWERQRQASDLASS 

GWSLDEDEAEPEEQ . 


3753 


A 


3 


1138 


YYSSVRQRVTCEEPRFRECAA ALIEGS ATEVY AG 

EWRADRRSGFGVSQRSNGLRYEGEWLGNRRHG 

YGRTTRPDGSREEGKYKRNRLVHGGRVRSLLPL 

ALRRGKVKEKVDRAVEGARRAVSAARQRQEIA 

AARAADALLKAVAASSVAEKAVEAARMAKLIA 

QDLQPMLEAPGRRPRQDSEGSDTEPLDEDSPGV 

YENGLTPSEGSPELPSSPASSRQPWRPPACRSPLP 

PGGDQGPFSSPKA WPEEWGGAG AQAEELAGYE 

AEDEAGMQGPGPRDGSPLLGGCSDSSGSLREEE 

GEDEEPLPPLRAPAGTEPEPIAMLVLRGSSSRGPD 

AGCLTEELGEPAATERPAQPGAANPLVVGAVAL 

LDLSLAFLFSQLLT 


3754 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 


- 








EDSERKWKMLLRLLEDKNGEVQNLAVKWLGV 
PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 
LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 
LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 
DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 
LCLQYIKHDPNYNYDSDEDEEQMETEDSEFSEQE 
SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 
LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 
LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 
VVKALQRQLXDRSVRARQGCFSLLTELAGVLPG 
SLAEHMPVLVSGHFSLADRSSSSTIRMDALAFLQ 
GLLGTEPAEAFHPHLPBLLPPVMACVADSFYKIA 
AEALWLQELVRALWPLHRPRMLDPEPYVGEMS 
AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 
RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 
SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 
ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 
MHVAQL AVDFLATVTQAQPASLVEVSGPVLSEL 
LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 
AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 
VAALSAACPQVEAESTASRLVCDARSPHSSTGVK 
VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 
EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 
RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 
FQRCEGAEEGTRGWAECIGKLVLVNPSFLLPRL 
RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 
SFIAVHNKPSLVRDLLDDILPLLYQETPCIRRDLIRE 
: VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 
QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 
LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 
EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 
QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3755 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 

EDSERKVVKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYIKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALVVLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQ\EAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of. 
. peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=linknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGWAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 

SFIAVHNKPSLVRDLLDDILPLLYQETBCIRRDLIRE 

VEMGPFICHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTTPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3756 


A 


112 


1361 


SLEEQQGRHPSFAPKCASQILGRIM1TLITEQLQK 

QTLDELKCTRFSISLPLPDHADISNCGNSFQLVSE 

GASWRGLPHCSCAEFQ/DQPQLQLPSLRPEPAPQ 

TT\HRGNSPKEQPFSQVLRPEPPDPEKLPVPPAPPS 

KRHCRSLSVPVDLSRWQPVWRPAPSKLWTPIKH 

RGSGGGGGPQWHQSPPKRVSSL/SVPPSSQCLFS 

MCPSSHTLQPSFLQPGPGP\DSSRPCAASPQSGSW 

ESDAESLSPCPPQRRFSLSPSLGPQASRFLPSARSS 

PASSPELPWRPRGLRNLPRSRSQPCDLDARKTGV 

KRRHEEDPRRLRPSLDFDKMNQKPYSGGLCLQE 

TAREGSSISPPWFMACSPPPLSASCSPTGGSSQVL 

SESEEEEEGAVRWGRQALSKRTLCQRDFGDLDL 

NLIEEN 


3757 


A 


413 


1 


PKPMLQQDFT/SLPDQGLDHIAE/NSYFDARSLCA 
AELVCKEWQQVTSE*MLWKKLIERMVHAYPLW 
KGLSEKVW/DQHLFKNRPTDGPPNSFHRSLYPKII 
QVIETIESNWQCG*HTLQRIQCHSEKSKGVYCLQ 
YDDEK . 


3758 


A 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQEM 

TRRPSLMAGRQHGWSAQQSATVANPVPGANPD 

LLPHFLGEPEDVYD/KNKPVLLVCKAVPATQIFF 

KCNGEWVRQVDHVIERSTDGSSGLPTMEVRINV 

SRQQVEKVFGLEEYWCQCVAWSSSGTTKSQKA 

YIRIAYLRKNFEQEPLAKEVSLEQGIVLPCRPPEGI 

PPAE 


3759 


A 


1 


561 


ADDTLHLWNLRQKRPAILHSLKFCRERVTFCHLP 

FQSKWLYVGTERGNIHTVNVESFTLSGYVIMWN 

KAIELSSKSHPGPWfflSDNPMDEGKLLIGFESGT 

VVLWDLKSKKADYRYTYDEAIHSVAWHHEGKQ 

FICSHSDGTLTIWNVRSPAKPVQTITPHGKQLKD 

GKKPEPCKPILKVEFXTTR 


3760 


A 


1 


824 


LPACRCGCVAGCPSNHGICRCLRASERQVCVMH 

LKHLRTLLSPQDGAAKVTCMAWSQNNAKFAVC 

TVDRVVLLYDEHGERRDKFSTKPADMKYGRKS 

YMVKGMAFSPDSTKIAIGQTDNIIYVYKIGEDWG 

DKKVICNKFIQTVKFRPVPGTLG*TNIYQYIYL*IQ 

PGVAFLTSECDFSYCKDGASWLFMVICCLP*SPA 

VSFPIGD*\SAVTCLQWPAEYnVFGLAEGKVRLS 

NTKTNKSSTIYGTESYWSLTTNCSGKGILSGHA 

DGYQR 




A 

A 


2253 


320 


PVIQRCSQPYGFSLLISFFLKCVSETSQQPPSRKVF 
QLLPSFPTLTRSKSHESQLGNRIDDVS SMRFDLSH 
GSPQMVRRDIGLSVTHRFSTKSWLSQVCHVCQK 
SMIFGVKCKHCRLKCHNKCTKEAPACRISFLPLT 
RLRRTESVPSDINNPVDRAAEPHFGTLPKALTKK 



427 



WO 01/57190 



PCTVUS01/04098 



SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
J=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q-Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










EHPPAMNHLDSSSNPSSTTFSTPSSPAPFPTSSNPS 

SATTPPVNPSP\GQR\DSRFNFPSC/AYFIHHR\Q\QFI 

FPDISAFAHAAPLPEAADGTRLDDQPKADVLEAH 

EAEAEEPEAGKSEAEDDEDEVDDLPSSRRPWRG 

PISPvKASQTSVYLQEWDIPFEQVELGEPIGQGRW 

GRVHRGRWHGEVAIRLLEMDGHNQDHLKLFKK 

EVMNYRQTRHENVVLFMGACMNPPHLAIITSFC 

KGRTLHSFVRDPKTSLDINKTRQIAQEIKGMGYL 

HAKGIVHKDLKSRNVFYDNG\KWITDFGLF\GIS 

GWP\EGRRENQLKLSHDWLCYLAPEIVREMTPG 

KDEDQLPFSKAADVYAFGTVWYELQARDWPLK 

NQAAEASIWQIGSGEGMKRVLTSVSLGKEVSEN 

LSACWAFDLQERPS\FSLLMDMLEKLPKLNRRLS 

HPGHF*KSADINSSKWPRFERFGLGVLESSNPK 

M 


3762 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVN1TKNF 

DIGPKFIQVGWQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAVVLTDGKSQDDVKDAAQAARDSKTTLFAIG 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILTIDG/* 

PQIAVTLNGVDKILLFTTTSVINGSQWTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRJY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQGIAGTPGVPGSPGIQGARGL 

PGYKGEPGRDGDK 


3763 


A 


3 


1267 


CKVWRKPLNLFRGAEYNRYTWVTGREPLTYYD 

MNLSAQDHQTFFTCDSDHLRPADAIMQKAWRE 

RNPQ ARI S A AHE ALEINEC ATA YILL AEEEATTIA 

EAEKLFKQALKAGDGCYRRSQQLQHHGSQYEA 

QHSVLYLPLQ\TRHQCLGVHQKKASNVCQKTRE 

DQGSSENDERFNEGVPPSEYVQYP*KPF\KALLEL 

QAYADVQAVLAKYDDISLPKSATICYTAALLKA 

RAVSDKFSPEAASRRGLSTAEMNAVEAIHRAVEF 

NPHVPKYLLEMKSLILPPEHILKRGDSEAIAYAFF 

HLAHWKRVEG ALNLLHCTWEGTFRMIPYPLEKG 

HLFYPYPICTETADRELLPSFHEVSVYPKKELPFFI 

LFTAGLCSFTAMLALLTHQFPELMGVFAKAVSV 

CLEGGLGEWMGKAKGIKAA 


3764 


A 


25 


1032 


RSADGLCGNKDRERGNEFTRNQQAAQEVVNPK 

KKMKKKKYVNSGTVTLLSFAVESECTFLDYKG 

GTQINFTVAIDFTASNGNPSQSTSLHYMSPYQLN . 

AYALALTAVGEIIQHYDSDKMFPALGFGAKLPPD 

GRVSHEFPLNGNQENPSCCGIDGILEAYHRSLRT 

VQLYGPTNFAPWTHVARNAAAVQDGSQYSVL 

LIITDGVISDMAQTKEAIVNG\SKLPMSII1VGVGQ 

AEFNAM VELDGDD VR1S SRGKLAERDIVQF VPFR 

DYVDRTGNHVLSMARLARDVLAEIPDQLVSYM 

KAQGIRPRSPPAAPTHSPSQSPARTPPACPLHTHI 


3765 


A 


172 


3456 


LGMMDSPKIGNGLPVIGPGTDIGISSLHMVGYLG 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
J=Isoleucine, K=Lysine, L=Leudne, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop cqdon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










KNFDSAKVPSDEYCPACKEKGKLKALKTYRISFQ 

ES1FLCEDLQCIYPLGSKSLNNLISPDLEECHTPHK 

PQKRKSLESSYKDSLLLANSKKTRNY1AIDGGKV 

LNSKHNGEVYDETSSNLPDSSGQQNPERTADSLE 

KNEE.EADTVDMATTKDPATVDVSGTGRPSPQN 

EGCTSKLEMPLESKCTSFPQALCVQWKNAYALC 

WLDCILSALVHSEELKNTVTGLCSKEESIFWRLL 

TKYNQANTLLYTSQLSGVKDGDCKKLTSEIFAEI 

ETCLNEVRDEIFISLQPQLRCTLGDMESPVFAFPL 

LLKLETHEEKLFLYSFSWDFECSQCGHQYQNRH 

MKSLVTFTNVIPEWHPLNAAHFGPCNNCNSKSQI 

RKMVLEKVSPIFMLHFVEGLPQNDLQHYAFHFE 

GCLYQITSVIQYRANNHFITWILDADGSWLECDD 

LKGPCSERHKKFEVPASEIHIVIWERKISQVTTDKE 

AACLPLKKTNDQHALSNEKPVSLTSCSVGDAAS 

AETASVTHPKDISVAPRTLSQDTAVTHGDHLLSG 

PKGLVDNELPLTLEETIQKTASVSQLNSEAFL\LEN 

KPVAENTGILKTNTLLSQESLMASSVSAPCNEKLI 

QDQFVD1SFPSQVVNTNMQSVQLNTEDTVNTKS 

VNNTDATGLIQGVKSVEIEKDAQLKQFLTPKTEQ 

LKPERVTSQVSNLKKKETTADSQTTTSKSLQNQS 

LKENQKKPFVGSWVKGLISRGASFMPLCVSAHN 

RNTITDLQPSVKGVNNFGGFKTKGINQKASHVSK 

KARKSASKPPPISKPPAGPPSSNGTAAHPHAHAA 

SEVLEKSGSTSCGAQLNHSSYGNGISSANHEDLV 

EGQIHKLRLKLRKKLKAEKKKLAALMSSPQSRT 

VRSENLEQVPQDGSPNDCESIEDLLNELPYPIDIA 

NESACTTVPGVSLYSSQTHEEILAELLSPTPVSTE 

LSENGEGDFRYLGMGDSH1PPPVPSEFNDVSQNT 

HLRQDHNYCSPTKKNPCEVQPDSLTNNACVRTL 

NLESPMKTDEFDEFFSSSALNALANDTLDLPHFDE 

YLFENY 


3766 


A 


3 


1622 


AQQIVYRNVMLENYKNLVSLGYQLTKPDVILRL 

EKGEEPWLVEREEHQETHPDSETAFEIKSSVSSRSI 

FKDKQSCDIKMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 

DKSYKCPDNDNSLTHGSSLGISKGIHREKPYECK 

ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSFA^HSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALWHQRIHTGEKPYECCQCGKAFIRKNDLIK 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3767 


A 


3 


1622 


AQQIVYRNVMLENYKNLVSLGYQLTKPDVILRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKDKQSCDIKMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQMHLIQFARTHTG 

DKSYKCPDNDNSLTHG S SLGISKGEHREKPYECK 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
. corresponding 
to first amino 
acid residue of 
peptide 
sequence 


' Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Aianinc C=Cysteinc, D=Asparric Acid, . 
E=Glutamic Acid, F-Phcnylalaninc, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=MethioDine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine,.V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

. SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSFA'HSSRLIRHQR 

TOTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECBCD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALIVHQRIHTGEKPYECCQCGKAFIRKNDLlk 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3768 


A 


185 


2258 


SIIIKMSRKISKESKKVNISSSLESEDISLETTVPTD 

DISSSEEREGKVRITRQLIERKELLHNlQLLiaELS 

QKTMMIDNLKVDYLTKIEELEEKLNDALHQKQL 

LTLRLDNQLAFQQKDASKYQELMKQEMETILLR 

QKQLEETNLQLREKAGDVRRSLRDFELTEEQYIK 

LKAFPEDQLSIPEYVSVRFYELVNPLRKEICELQV 

KKNR.AEELSTNKNQLKQLTETYEEDRKNYSEV 

QIRCQRLALELADTKQLIQQGDYRQENYDKVKS 

ERDALEQEVJELRRKHEILEASHM1QTKERSELSK 

E WTLEQTVTLLQKDKEYLNRQNMELS VRCAHE . 

EDRLERLQAQLEESKKAREEMYEKYVASRDHY 

KTEYENKLHDELEQIRLKTNQEIDQLRNASREMY 

ERENRNLREARDNAVAEKERAVMAEKDALEKH 

DQLLDRYRE\LQ\LSTESKVTEFLHQSKLKSFESE 

RVQLLQEETARNLTQCQLECEKYQKK1EVLTKE 

FYSLQASSEKRITELQAQNSEHQARLDIYEKLEK 

ELDEIIMQTAEIENEDEAERVLFSYGYGANVPTT 

AKRRLKQSVHLARRVLQLEKQNSLI/LKRSGTSK 

GPSNTAFTRSLTEANSLLNQTQQPYRYLIESVRQ 

RDSKIDSLTESIAQL/ERKDVSNLNKEKSALLQTN 

GIKMAL\DL\DQLLNHP 


3769 


A 


3 


2297 


DAAEFRVVADAMKVIGFKPEEIQTVYKILAAILH 

LGNLKFWDGDTPLIENGKVVSIIAELLSTKTDM . 

VEKALLYRTVATGRDIIDKQHTEQEASYGRDAF 

AJKAIYERLFCWWTPJNDIIEVICNYDTTrHGKNTV 

IGVLDIYGFEEFDNNSFEQFCINYCNEKLQQLFIQL 

VLKQEQEEYQREGIPWKHIDYFNNQIIVDLVEQQ 

HKGIIAILDDACMNVGKVTDEMFLEALNSKLGK 

HAHFS SRKXC ASDKILEFDRDFRIRHY AGDV V Y S 

VIGFIDKNKDTLFQDFKRLMYNSSNPVLKNMWP 

EGKLSITEVTKRPLTAATLFKNSMIALVDNLASK 

EPYYVRCIKPNDKKSPQFDDERCRHQVEYLGLL 

ENVRVRRAGFAFRQTYEKFLHRYKMISEFTWPN 

HDLPSDKEAVKKLIERCGFQDDVA YGKTKIFIRT 

PRTLFTLEELRAQMLIRIVLFLQKVWRGTLARMR 

YKRTKAALTIIRYYRRYKVKSYIHEVARRFHGVK 

TMRDYGKHVKWPSPPKVLPJRFEEALQTIFmWR 

ASQLIKSIPASDLPQVRAKVAAVEMLKGQRADL ' 

GLQRAWEGNYLASKPDTPQTSGTFVPVANELKR 

KDKYMNVLFSCHVRKVNRFSKVEDRAIFVTDRH 

LYKMDPTKQYICVMKTIPLYNLTGLSVSNGICDQL 

VWHTKDNKDLrVCLFSKQPTHESRIGELWGVLV 

NHFKSEKRHLQVVNVTNPVQCSLHGKKCTVSVE 

TRLNQPQPDFTKNRSGFILSVPGN 


3770 


A 


3 


6276 


HKVAAPDVVVPTLDTVRHEALLYTWLAEHKPL . 
VLCGPPGSGKTMTLFSALRALPDMEWGLNFSS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Plienylalanine, G=Glycine, H=Histidine, 
I=Isoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 




> 






attpelllktfdhyceyrrtpngvvlapvqlgk 

wlvlfcdeinlpdmdkygtqrvisfirqmvehg 

gfyrtsdqtwvkleriqfvgacnpptdpgrkpls 

hrflrhvpvvyvdypgpasltqiygtfnramlr 

lipslrtyaepltaamvefytmsqerftqdtqph 

yi yspremtr wvrgifealrpletlpvegliriwa 

healrlfqdrlvedeerrwtdenidtvalkhfp 

nidrekamsrpilysnwlskdyipvdqeelrdyv 

karlkvfyeeeldvplvlfnevldhvlridrifr 

qpqghllligvsgagkttlsrfvawmnglsvyq 

ikvhrkytgedfdedlrtvlrrsgcknekiafim 

desnvldsgflermntllangevpglfegdeya 

tlmtqckegaqkeglmldsheelykwftsqvir 

. >n.hvvflmnpsseglkdraatspalfnrcvlnw 

fgdwstealyqvgkeftskmdlekpnyivpdym 

pwydklpqppshreaivnscvfvhqtlhqana 

rlakrggrtmaitprhyldfinhyanlfhekrse 

leeqqmhlnvglrkiketvdqveelrrdlriks 

qelevknaaandklkkmvkdqqeaEkkkvms 

qeiqeqlhkqqeviadkqmsvkedldkvepavi 

eaqnavksikkqhlvevrsmanppaavbclales 

iclllgesttdwkqirsnmrenfiptivnfsaeeis 

dairekmkknymsnpsynyeivnraslacgpmv 

kwaiaqlnyadmlkrveplrnelqkleddakd 

nqqkaneveqmirdleasiarykeeyavliseaq 

akadlaaveakvnrstallkslsaererwekt 

setfknqmstiagdcllsaafiayagyfdqqmr 

qnlfttwshhlqqaniqfrtdiarteylsnader 

lrwqasslpaddlctenaimlkrfnrypliidps 

gqatefimneykdrkitrtsfleldafrknlesal 

pvfgnpllvqdvesydpvlnpvlnrevrrtggrv 

litlgdqdidlspsfviflstrdptvefppdlcsrv 

tfvnftvtrsslqsqclnevlkaerpdvdekrsd 

llklqgefqlrlrqleksllqalnevkgpjlddd 

tiittlenlkreaae vtrkveetdivmqevetv s 

qqylplstacssiyftmeslkqihflyqyslqffl 

diyhnvlyenpnlkgvtdhtqrlsiitkdlfqva 

fnrvargmlhqdhitfamllariklkgtvgept 

ydaefqhflrgneivlsagstpriqgltveqaEa 

vvrlsclpafkdliakvqadeqfgiwldssspeq 

tvpylwseetpatpigqaihrllliqafrpdrlla 

mahmfvstnlgesfmsimeqpldltqr/gtevkp 

ntpvlmcsvpgydasghvedlaaeqntqitsiai 

gsaegfnqadkaintavksgrwvmlknvhlap 

gwlmqlekkxhslqphacfrlfltmeinpkvpv 

nllragrifvfepppgvkanmlrtfssipvsrick 

spnerarlyfllawfhaiiqerlryaplgwskky 

efgesdlrsacdtvdtwlddtakgrqnispdkip 

wsalktlmaqsiyggrvdnefdqrllntflerl 

fttrsfdsefklackvdghkdiqmpdgirreefv 

QWVELLPDTQTPSWLGLPNNAERVLLTTQGVD 

M1SKMLKMQMLEDEDDLAYAETEKKTRTDSTS 

DGRPVAWMRTLHTTASNWLHLIPQTLSHLKRTVE 

NIKDPLFRFFE\REVKMGAKLLQ\DVRQDLADV\V 

QVCEGKKKQTNYLRTLI\NELV\KGILP\RSWSHY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaninc, G=Glycine, H=Hislidine, 
I=Isoleucinc, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unltnown, *=Stbp codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TVPAG\MTVIQWGVPISARRI\KQLQNISL\AAASG 

GAKELKNIHVCLGGLFVPEAYTTATRQYVAQAN 

SWSLEELCLEVNVTTSQGATLDACSFGVTGLKL 

QGATCNNNKLSLSNAISTALPLTQLRWVKQTNT 

EKKASVVTLPVYLNFTRADLIFTVDFEIATKEDPR 

SFYERGVAVLCTE 


3771 


A 


1 


2043 


LPLLHAGFNRRFMENSSIIACYNELIQ1EHGEVRS 

QFKLRACNSVFTALDHCHEAIEITSDDHVIQYVN 

PAFERMMGYHKGELLGKELADLPKSDKNRADL 

LDTINTCIKKGKEWQGVYYARRKSGDSIQQHVKI 

TPVIGQGGKIRHFVSLKKLCCTTDNNKQIHKIHR 

DSGDNSQTEPHSFRYKNRRKESIDVKSISSRGSDA 

PSLQNRRYPSMARIHSMTIEAPITKVINIINAAQEN 

SPVTVAEALDRVLEILRTTELYSPQLGTKDEDPH 

TSDLVGGLMTDGLRRLSGNEYVFTKNVHQSHSH 

LAMPITINDVPPCISQLLDNEESWDFNIFELEAITH 

KRPLVYLGLKVFSRFGVCEFLNCSETTLRAWFQ 

VIEANYHSSNAYHNSTHAADVLHATAFFLGKER 

VKGSLDQLDEVAALIAATVHDVDHPGRTNSFL\C 

NAGSELAVLY>TOT\AV\LESHHTALAFQ\LTVKDT 

K\CNIFKNID/RGNHYRTLRQAIIDMVLATEMTKH 

FEHVNKFWSINKPMAAEIEGSDCECNPAGKNFP 

ENQILnCRMMIKCAD VANPCRPLDLCIEWAGRJS 

EEYFAQTDEEKRQGLPWMPVFDRNTCSIPKSQI 

SFIDYFITDMFDAWDAFAHLPALMQHLADNYKH 

WKTLDDLKCKSLRLPSDRLKPSHRGGLLTDKGH 

CESQ 


3772 


A 


1013 


50 


TLVHADGFPSLHITETCLAYREKRIGIDLVHDTVE 

HELIKEAEnQGIMALLTRTLEEASEQIRMNRSAK 

YNLEKDLKDKF VALUDDICFSLNNNSPNIRYSEN 

AVRIEPNSVSLEDWLDFSSTNVEKADKQRNNSL . 

MLKALVDXRJLSQTANYLRICQCDVVHTAFKNGL 

KDTICDARDQLADHLAKWMEEIASQEKNITALEK 

AILDQEGPAKVAHTRLETRTHRPNVELCRDVAQ 

YRLMKEVQEITHNVARLKETLA\QAQAELKGLH 

RRQLALQEEIQVKENTIYIDEVLCMQMRKSIPLR 

DGEDHGVWAGGLRPDAVC 


3773 


A 


1 


955 


AAARESERQLRLRLCVLNEILGTERDYVGTLRFL 

QSAFLHRIRQNVADSVEKGLTEENVKVLFSNIEDI 

LEVHKDFLAALEYCLHPEPQSQHELGNVFLKFK 

DKFCVYEEYCSNHEKALRLLVELNKIPTVRAFLL 

SCMLLGGRKTTDIPLEGYLVLSPIQRICKYPLLLKE 

LAKRTPGKHPDHPAVQ\SALQAMKTVCSNINETK 

RQMEKLEALEAAA/QSHIEGWEGSNLTDICTQLL 

LQGTLLKISAGNIQERAFFLFDNLLVYCKRKSRV 

TGSKKSTKRTKSINGSLY1FRGRINTEVMEVENVE 

DGTGSPSPSLA 


3774 


A 


4254 


2061 


ELQGDFSVPDVPKSMAWCENSICVGFKRDYYLI 

RVDGKGSIKELFPTGKQLEPLVAPLADGKVAVG 

QDDLTVVLNEEGICTQKCALNWTDIPVAMEHQP 

r Y11A VLrKY V blK 1 r br KJLL V QalbLQRPJRFlTSGG 

SNIIYVASNHFVWRLIPVPMATQIQQLLQDKQFE 

LALQLAEMKDDSDSEKQQQIHHIKNLYAFNLFC 

QKRFDESMQVFAKLGTDPTHVMGLYPDLLPTDY 

RKQLQYPNPLPVLSGAELEKAHLALIDYLTQKRS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, MNMethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
TVThreonine, V=VaIine, W=Tryptophan, Y-=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










QLVKKLNDSDHQSSTSPLMEGTPTIKSKKKLLQn 

DTTLLKCYLHTNVALVAPLLRLENNHCHIEESEH 

VLKKAHKYSELHL YEKKGLHEKALQ VLVDQ SK 

KANSPLKGHERTVQYLQHLGTENLHLIFSYSVW 

VLRDFPEDGLKIFTEDLPEVESLPRDRVLGFLIEN 

FKGLAIPYLEHIIHVWEETGSRFHNCLIQLYCEKV 

QGLMKEYLLSFPAGKTPVPAGEEEGELGEYRQK 

LLMFLEISSYYDPGRLICDFPFDGLLEERALLLGR 

MGKHEQALFTY"VHELKDTRMAEEYCHKHYDRN 

KDGNKDVYLSLLRMYLSPPSIHCLGPDCLELLEPK 

ANLQAALQVLELHHSKLDTTKALNLLPANTQIN 

DIRIFLEKVLEENAQKKRFNQVLKNLLHAEFLRV\ 

QEERILHQQVKCnTEEKVCMVCBCKKIGNSAFAR 

YPNGVVVHYFCS\KEVNPADT 


3775 


A 


1832 


839 


MSRARGALCRACLALAAALAALLLLPLPLPRAP 

APARTPAPAPRAPPSRPAAPSLRPDDVFIAVKTTR 

KNHGPRLRLLLRTW\ISRARQQTFEFTDGDDPELE 

LQGGDRVINTOCSAVRTRQALCCKMSVEYDKFI 

ESGRKWFCHVDDDNYVNARSLLHLLSSFSPSQD 

VYLGRPSLDHPIEATERVQGGRTVTTVKFWFAT 

GGAGFCLSRGLALKMSPWASLGSFMSTAEQVRL 

PDDCTVGYIVEGLLGARLLHSPLFHSHLENLQRL 

PPDTLLQQVTLSHGGPENPQNWNVAGGFSLHQ 

DPTRFKSIHCLLYPDTDWCPRQKQGAPTSR 


3776 


A 


3 


796 


PRAKLGTRARNMAGQDAGCGRGGDDYSEDEGD 

SSVSRAAVEVFGKLKDLNCPFLEGLYITEPKTIQE 

LLCSPSEYRLEILEWMCTRVWPSLQDRFSSLKGV 

PTEVKIQEMTKLGHELMLCAPDDQELLKGCACA 

QKQLHFMDQLLDTIRSLTIGCSSCSSLMEHFEDT 

REKNEALLGELFSSPHLQMLLNPECDPWPLDMQ . 

PLLNKQSDDWQWASASAKSEEEEKLAELARQLQ 

ESAAKLHALRTEYFAQHEQGAAAGAAVTSAP 


3777 


A 


3 


413 


SEEDVIEGKTA VIEBCRRKKRS SAG V VED/IGGEVQ 
NMLEG VGVDINKALL AKRKRLEMYTKASLRTSN 
QKIEHVWKTQQDQRQKLNQEYSQQFLTLFQQW 
DLDMQKAEEQEEKILVGIMIRFIINQVSSRNGQPS 
LLL 


3778 


A 


132 


788 


SRLPPPPPHLADGRAGARVPRSARLSRWWVQD 

WTHGPIVRPPAAARTMWVNPEEVLLANALWITE 

RANPYFILQRRKGHAGDGGGGGGLAGLLVGTLD 

VVLDSSARVAPYRILYQTPDSLVYWTIACG\GSR 

KEITEHWEWLEQNLLQTLSIFENENDITTFVRGKI 

QGIIAEYNKINDVKEDDDTEKFKEAIVKFHRLFG 

MPEEEKLVNYYSCSYWKG 


3779 


A 


2 


934 


CKSCTLFPQNPNLPPPSTRERPPGCKTVFVGGLPE 
NATEEIIQEVFEQCGDITAIRKSKKNFCHIRFAEEF 
MVDKAIYLSG YRMRLG SSTDKKDSGRLHVDFA 
Q APJDDFYEWECKQRMRAREERHRRKLEEDRLR 
PPSPPAIMHYSEHEAALLAEKLKDDSKFSEAM\Q 
\HLLSWIERGEVNRR\SANQFYSMVQSANSHVRRL 

MXNcivA, 1 HJ&^tMJDJaAJsJbNr IsJn AL. 1 \jiL> 1 \)r Jbvjl V 

AVFNASTRQKAWDHFSKAQRKNBDIWAKVHSEE 
LRNAQSEQLMGIRREEEMEMSDDENCDSPTKKM 
RVDESALGAP - 


3780 


A 


1 


2535 


AAQAEREELAAGRMPGGGPQGAPAAAGGGGVS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E>=Glutamic Acid, F=Pheiiylalnnine, G=Glycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, V=Tyrosine, 
X=Unltnowi, *=Stop codon, /=possible nucleotide deletion, 
\ppossible nucleotide insertion 










HRAGSRDCLPPAACFRRRRLARRPGYMRSSTGP 

GIGFLSPAVGTLFRFPGGVSGEESHHSESRARQC 

GLDSRGLLVRSPVSKSAAAPTVTSVRGTSAHFGI 

QLRGGTRLPDPvLSWPCGPGSAGWQQEFAAMDS 

SETLDASWEAACSDGARRVRAAGSLPSAELSSNS 

CSPGCGPEVPPTPPGSHSAFTSSFSFIRLSLGSAGE 

RGEAEGCPPSREAESHCQSPQEMGAKAASLDGP 

HEDPRCLSQPFSLLATRVSADLAQAARNSSRPER 

DMHSLPDMDPGSSSSLDPSLAGCGGDGSSGSGD 

AHSWDTLLRKWEPVLRDCLLRNRRQMEVISLRL 

KLQKLQEDAVENDDYDKAETLQQRLEDLEQEKI 

SLHFQLPSRQPALSSFLGHLAAQVQAALRRGATQ 

QASGDDTHTPLRMEPRLLEPTAQDSLHVSITRRD 

WLLQEKQQLQKEIEALQARMFVLEAKDQQLRRE 

IEEQEQQLQWQGCDLTPLVGQLSLGQLQEVSKA 

LQDTLASAGQIPFHAEPPETIRSLQERIKSLNLSLK 

EITTKVCMSEKFCSTLRKKVNDIETQLPALLEAK 

MHAISGNHFWTAKDLTEEIRSLTSDREGLEGLLS 

KLL VL S SRN VKKLG S VKED YNRLRRE VEHQE TA 

YETSVKENTMKYMETLKNKLCSCKCPLLGKVW 

EADLEACRLLIQCLQLQEARGSLSVEDERQMDD 

LEGAAPPIPPRLHSEDKRKTPLKESYILSAELGEK 

CEDIGKKLLYLEDQLHTAIHSHDEDLIQSLRRELQ 

MVKETLQAMILQLQPAKEAGEREAAASCMTAG 

VHEAQA : 


3781 


A 


3 . 


995 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEIGtPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAG VNQRMDSY AHMNG WSNG S YSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGS\MG 

SVVKSEASSSPPVVTSSSHSRAPCQAGDLRDM1S 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3782 


A 


1 


2649 


FRVPDSCPVVLHSFTQLDPDLPRPESSTQEIGEELI 
NGVIYSISLRKVQLHHGGNKGQRWLGYENESAL 
NLYETCKVRTVKAGTLEKLVEHLVPAFQGSDLS 
YVTIFLCTYRAFTTTQQVLDLLFKRYGRCDALTA 
SSRYGCILPYSDEDGGPQDQLKNAISSELGTWLD 
QYSEDFCQPPDFPCLKQLVAYVQLNMPGSDLER 
RAHLLLAQLEHSEPIEAEPEGEEDWALSPVPALK 
PTPELELALTPARAPSPVPAPAPEPEPAPTPAPGSE 
LEVAPAPAPELQQAPEPAVGLESAPAPALELEPA 
PEQDPAPSQTLELEPAPAPVPSLQPSWPSPVVAEN 
GLSEEKPHLLVFPPDLVAEQFTLMDAELFKKWP 
YHCLGSIWSQRDKKGKEHLAPTIRATVTQFNSV 
ANCVITTCLGNRSTKAPDRARWEHWIEVAREC 
RILKNFSSLYAILSALQSNSIHRLKKTWEDVSRDS 
FRIFQKLSEIFSDENNYSLSRELLIKEGTSKFATLE 
MNPKRAQKRPKETGIIQGTVPYLGTFLTDLVML 
DTAMKDYLYGRLINFEKRRICEFEVIAQIKLLQSA 
CNNYSIAPDEQFGAWFRAVERLSETESYNLSCEL 
. EPPSESASNTLRTKKNTAIVKRWSDRQAPSTELS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIauine, G=Glycine, H=His(idine, 
I—Isoleutine, K=Lysine, D=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










TSGSSHSKSCDQLRCGPYLSSGDIADALSVHSAG 

SSSSDVEEINISFVPESPDGQEKKFWESASQSSPET 

SGISSASSSTSSSSASTTPVAATRTHKRSVSGLCNS 

SSALPLYNQQVGDCCIIRVSLDVDNGNMYKSILV 

TSQDKAPAVIRKAMDKHNLEEEEPEDYELLQILS 

DDRKLKIPENANVFYAMN STANYDF VLKKRTFT 

KGVKVKHGASSTLPRMKQKGLKIAKGIF 


3783 


A 


3 


869 


RSGQGKVYGLIGRRRFQQMDVLEGLNLLITISGK 

RNKLRVYYLSWLRNKILHNDPEVEKKQGWTTV 

GDMEGCGHYRVVKYERIKFLVIALKSS VEVYA W 

APKPYHKFMAFKSFADLPHRPLLVDLTVEEGQR 

LKVIYGSSAGFHAVDVDSGNSYDIYIPVHIQSQIT 

PHAIEFLPNTDGMEMLLCYEDEGVYVNTYGRIIK 

DVVLQWGEMPTSVAYICSNQIMGWGEKAIEIRS 

VETGHLDGVFMHKRAQRLKFLCERNDKVFFASV 

RSGGSSQVYFMTLNRNCIMNW 


3784 


A 


1213 


457 


lsprqvdglaglqkglslsllyqflmngirlgty 

glaeaggylhtaegthsparsaaagamagvmg 

aylgspiymvkthlqaqaaseiavghqykhqg 

mfqalteigqkhglvglwrgalgglprvrvgss 

tqlctfsstkdllsqweifppqswklalvaamm 

sgia wlamapfd vactrlynqphrctgqgpvl y 

rgeldallqtaRtegbfgmykgigasyfrlgphti 

lslffwdqlrslyytdtk 


3785. 


A 


193 


813 , 


RRRGRHSLCGGKMLAYCVQDATVVD VEKRRNP 

SKHYVYIINVTWSDSTSQTIYRRY\SKFFDLQMQL 

LD\KFPI\ESGQKDPKQRIIPFLPGKILFRRSHIRD V 

AVKRLKPIDEYCRALVRLPPHISQCDEVFRFFEAR 

PEDVNPPKEQGPSPPDAVLPYGVNKGKQELKAG 

PNWPGRTHHVVNCVTQKCLFVFHFKFSSSGNKE 

SKSL 


3786 


A. 


3785 


1632 


EFVGRAASTTVVTRIAWRMADAGIRRVVPSDLY 

PLVLGFLRDNQLSEVANKFAKATGATQQDANAS 

SLLDrySFWLNRSAKVPERKLQANGPVAKKAKK 

KASSSDSEDSSEEEEEVQGPPAKKAAVPAKRVGL 

PPGKAAAKASESSSSEESSDDDDEEDQKKQPVQ 

KGVKPQAKAGQAPPKKAKSSDSDSDSSSEDEPP 

KNQI<JPKJTP\VTVKAQTKAPPKPARA\APKIANGK 

AASSSSSSSSSSSSDDSEEEKAAATPKKTVPKKQV 

VAKAPVKAATTPTRKSSSSEDSSSDEEEEQKKPM 

KNKPGPYSSVPPPSAPPPKKSLGTQPPKKAVEKQ 

QPVESSEDSSDESDSSSEEEKKPPTKAWSKATTK 

PPPAKKAAESSSDSSDSDSSEDDEAPSKPAGTTK 

NSSNKPAVTTKSPAVKPAAAPKQPVGGGQKLLT 

RKADSSSSEEESSSSEEEKTKKMVATTKPKATAIC 

AALSLPAKQAPQGSRDSSSDSDSSSSEEEEEKTSK 

SAVKKKPQKVAGGAAPSKPASAKKGfCAESSNSS 

SSDDSSEEEEEKLKGKGSPRPQAPKANGTSALTA 

QNGKAAJKNSEEEEEEKKKAAVVVSKSGSLKKR 

KQNEAAKEAETPQ AKKIKLQTPNTFPKRKKGEK 

RASSPFRRVREEEIEVDSRVADNSFDAKRGAAGD 

WGERANQVLKFTKGKSFRHEKTKKKRGSYRGG 

SISVQVNSIKFDSE 


3787 


A 


3 


5078 


IPEG/RALSAEHTSSLVPSLHITTLGQEQAILSGAV 
PASPSTGTADFPSILTFLQPTENHASPSPVPEMPTL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

add residue of 

peptide 

sequence 


Predicted end . 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=G)ycine, H=Histidine, 
I = Isolcucine, K^Lysinej L^Lcucinc, IM = McthiDnine, 
N=Asparaginc, P=ProIine, Q=Glutnmine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=VJnknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










PAEGSDGSPPATRDLLLSSKVPNLLSTSWTFPRW 

KKDSVTAILGKNEEANVTIPLQAFPRKEVLSLHT 

VNGFVSDFSTGSVSSPnTAPRTNPLPSGPPLPSILS 

IQATQTVFPSLLAFSSTKPEVYAAAVDHSGLPAS 

APKQVRASPSSMDVYDSLTIGDMKKPATTDVFW 

SSLSAETGSLSTESIISGLQQQTNYDLNGHTISTTS 

WETHLAPTAPPNGLTSAADAKSQDFKDTAGHS 

VTAEGFSIQDLVLGTSIEQPVQQSDMTMVGSHID 

LWPTSNNNHSRDFQTAEVAYYSPTTRHSVSHPQ 

LQLPNQPAHPLLLTSPGPTSTGSLQEMLSDGTDT 

GSEISSDINSSPERNASTPFQNILGYHSAAESSISTS 

VFPRTSSRVLRASQHPKKWTADTVSSKVQPTAA 

AAVTLFLRKSSPPALSAALVAKGTSSSPLAVASG 

PAKSSSMTTLAKNVTNTKAASGPKRTPGAVHTAF 

PFTPTYMYARTGHTTSTHTA/IARKHGHCLWPVV 

YNLP/PP/GKPQAMHTGLPNPTNLEMPRASTPRPL 

TVTAALTSITAS VKATRLPPLRAENTD A VLPAA S 

AAVVTTGKMASNLECQMSSKLLVKTVLFLTQRR 

VQISESLKFSIAKGLTQALRKAFHQNDVSAHVDI 

LEYSHNVTVGYYATKGKLVYLPAWIEMLGVY 

GVSNVTADLKQHTPHLQSVAVLASPWNPQPAG 

YFQLKTVLQFVSQADNIQSCKFAQTMEQRLQKA 

FQDAERKVLNTKSNLTIQIVSTSNASQAVTLVYV 

VGNQSTFLNGTVASSLLSQLSAELVGFYLTYPPL 

TIAEPLEYPNLDISETTRDYWVITVLQGVDNSLV 

GLHNQSFARVMEQRLAQLFMMSQQQGRRFKRA 

TTLGSYTVQMVKMQRVPGPKDPAELTYYTLYN 

GKPLLGTAAAKILSTIDSQRMALTLHHVVLLQAD 

PWKNPPNNLWIIAAVLAPIAVVTVIIIIITAVLCR 

KNKNDFKPDTMINLPQRAKPVQGFDYAKQHLG 

QQGADEEVIPVTQETVVLPLPIRDAPQERDVAQD 

GSTIKTAKSTETRKSRSPSENGSVISNESGKPSSGR 

RSPQNVMAQQKVTKEEARKRNVPASDEEEGAV 

LFDNSSKVAAEPFDTSSGSVQLIAIKPTALPMVPP 

TSDRSQESSAVLNGEVNKALKQKSDIEHYRNKL 

RLKAKRKGYYDFPAVETSKGLTERKKMYEKAP 

KEMEHVLDPDSELCAPFTESKNRQQMKNSVYRS 

RQSLNSPSPGETEMDLLVTRERPRRGIRNSGYDT 

EPEDEETNIDRVPEPRGYSRSRQVKGHSETSTLSS 

QPSIDEVRQQMHMLLEEAFSLASAGHAGQSRHQ 

EAYGSAQHLPYSEWTSAPGTMTRPRAGVQWVP 

TYRPEMYQYSLPRPAYRFSQLPEMVMGSPPPPVP 

PRTGPVAVASLRRSTSDIG SKTRMAESTGPEP AQ 

LHDSASFTQMSRGPVSVTQLDQSALNYSGNTVP 

AVFAff AANRPGFTGYFIPTPPSSYRNQAWMSYA 

GENELPSQWADSVPLPGYIEAYPRSRYPQSSPSRL 

PRQYSQPANLHPSLEQAPAPSTAASQQSLAENDP 

SDAPLTNISTAALVKAIREEVAKLAKKQTDMFEF 

QV 


3788 


A 


2 


1737 


MKGLYTDAEMKSDNVKDKDAKISFLQKAIDVV 

VMVSGEPLLAKPARIV AGHEPERTNELLQIIGKC 

CLNKLSSDDAVRRVLAGEKGEVKGRASLTSRSQ 

ELDNKNVREEESRVHBCNTEDRGDAEIKERSTSRD 

RKQKEELKEDRMPREKDKDKEKAKENGGl^RHR 

EGERERAKARARPDNERQKDRGNRERDRJDSERK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to Tint amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutatnic Acid, F=Phenylalanine, G=Glycinc, H=Histidine, 
I^Isoleucine, K^Lysine, Lr=Leucine, M^Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=SeriDe, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=UnUnown, *=Slop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KETERKSEGGKEKERLRDRDRERDRDKGKDRDR 

RRVKNGEHSWDLDRENNREHDKPEKKSASSGE 

MSKKLSDGTFKDSICAETETEISTRASKSLTTKTS 

KRRSKNSVEGDSTSDAEGDAGPAGQDKSEVPET 

PEIPNELSSN1RRIPRPGSARPAPPRVKRQDSMEAL 

QMDRSG SGKTVSNVITESHNSDNEEDDQF WEA 

APQLSEMSEIE]\WTAVELEEEEKHGGLVKKILET 

KKDYEKLQQSPKPGEKERSLFESAWKKEKDIVS 

KEIEKLRTSIQTLCKSALPLGKIMDYIQEDVDAM 

QNELQM\YHSENRQHAEALQQEQR1TDCAVEP\L 

KAELA\ELEQLIKD\Q\QDKICAVKANILKNEEKIQ 

KM V Y SINLTSRR 


3789 


A 


1 


4369 


MRTLGTCLATLAGLLLTAAGETFSGGCLFDEPYS 
TCG YSQSEGDDFNWEQ VNTLTKPTSDPWMPSG S 
FMLVNASGRPEGQRAHLLLPQLKENDTHCIDFH 
YFVSSKSNSPPGLLWYWVNNGPLGNPIWNISG 
DPTRTWNRAELAISTTWPNFYQVIFEVITSGHQG 
YLAIDEVKVLGUPCTRTPHFLRIQNVEVNAGQFA 
TFQCSAIGRTVAGDRLWLQGIDVRDAPLKEIKVT 
SSRRFIA SFNYVNTTKRDA GKYRCMIXRTEGG VGI 
SNYAELWVKEPPVPIAPPQLASVGATYLWIQLN 
ANSINGDGPIVAREVEYCTASGSWNDRQPVDSTS 
YKIGHLDPDTEYEISVLLTRPGEGGTGSPGPALRT 
RTKCADPMRGPRKLEVVEVKSRQITIRWEPFGY 
NVTRCHSYNLTVHYCYQVGGQEQVREEVSWDT 
ENSHPQHTITNLSPYTNVSVKLILMNPEGRKESQ 
ELI VQTDEDLPGAVFIESIQG STFEEKIFLQWREP 
TQTYGVITLYEITYKAVSSFDPEIDLSNQSGRVSK 
LGNETHFLFFGLYPGTTYSFTIRASTAKGFGPPAT 
NQFTTKISAPSMPAYELETPLNQTDNTVTVMLKP 
AHSRGAPVSVYQIVVEEERPRRTKKTTEILKCYP 
VPIHFQNASLLNSQYYFAAEFPADSLQAAQPFTIG 
DNKTYNG YWNTPLLPYKS YRIYFQAASRANGET 
KIDCVQVATICGAATPKPVPEPEKQTDHTVKIAG 
. VUGILLFVIIFLGVVLVMKKRKLVAKKRKETMSS 
TRQEIDLWIGELNGPRSYAEQGTKLATRAFSFMD 
THNLNGRSVSSPSSFTMKTNTLSTSVPNSYYPDE . 
THTMASDTSSLVQSHTYKKREPADVPYQTGQLH 
PAIRVADLLQHITQMICCAEGYGFKEEYESFFEGQ 
SAPWDSAKKDENRMKNRYGNHAYDHSRVRLQT 
IEGDTNSDYINGNYIDGYHRPNHYIATQGPMQET 
IYDFWRMVWHENTASIEVrVTNLVEVGRVKCCK 
YWPDDTEIYKDIKVTLIETELLAEYVIRTFAVEKR 
GVHEIREIRQFHFTGWPDHGVPYHATGLLGFVR 
QVKSKSPPSAGPLWHCSAGAGRTGCFIVIDIML 
DMAEREGWDIYNCVRELRSRRVNMVQTEEQY 
VFIHDAILEACLCGDTSVPASQVRSLYYDMNKLD 
PQTNSSQIKEEFRTLNMVTPTLRVEDCSIALLPRN 
HEKNRCMDELPPDRCLPFLITIDGESSNYINAALM 
DSYKQPSAFIVTQHPLPNTVKDFWRLVLDYHCTS 
VVMLNDVDPAQLCPQYWPENGVHRHGPIQVEF 
VSADLEEDIISRIFRIYNAARPQDGYRMVQQFQFL 
GWPMYRDTPVSKRSFLKLIRQVDKWQEEYNGG 
EGRTWHCLNGGGRSGTFCAISIVCEMLRHQRTV 
DWHAVKTLRNNKPNMVDLLDQYKFCYEVALE 
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SEQIB 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
. location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PnenyIalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=L3'sine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /*=possible nucleotide deletion, 
\=possible nucleotide insertion 










YLNSG 


3790 


A 


261 


485 


EEQTPLHIASRLGKTEIVQLLLQHMAHPDAATTN 
GYTPLHISAREGQV\DV\ASVLLGRQGAAHSFRLT 
KVRRMTS 


3791 


A 


1 

■ 1 


5874 


lppvtmsgkyimeehdsysdqvwsidelpskqg 

yylqgnylrcvaevgsfehnlttdllnhlvfvq 

kvfmkevneviqkvsggeqpiplwnehdgtadg 

dkpkillyslnlqfkgiqvtattpsmravrfetg " 

ldblelsnrlqtkaspgsssylklfgkcqvdlnl 

algqr/khqvyeeagsdfhqvayfktriglrna 

lreeisgssdreavlitlnrpivyaqpvafdravl 

fwlnykvaaydnwneqrmalhkdihmatkevv 

dmlpgiqqtsaqafgtpflqltvndlgiclpitnt 

aqsnhtgdldtgsalvltiestlitacsseslvsk 

ghfknfcirfadgfetswddwkpeihgdlvmna 

cvvpdgtyevcsrttgqaaaesssagtwtlnvl 

wkmcgidvhmdpnigkrlnalgntlttltgeed 

iddiadlnsvniadlsdedevdtmsptihteatdy 

rrqaasasqpgelrgrkimkrivdirelneqakv 

iddlkklgasegtinqeiqryqqlesvavndirr 

dvrkklrrssmraaslkdkwglsykpsysrsks 

isasgrpplkrmerassrvgeteelpe1rvdaasp 

gprvtfniqdtfpeeteldllsvtiegpshyssnse 

gscsvfsspktpggfspgipfqteegrrddslssts 

edsekdekdedhererfyiyrkpshtsrkkatgf 

aavhqlfterwpt1pvnrslsgtaternidfeld 

irveidsgkcvlhpttllqehddislrrsydrssr 

sldqdspskkkkfqtnyastthlmtgkkvpssl 

qtkpsdlettvfyipgvdvklhynsktlktespn 

asrgsslprtlskesklygmkdsatsppspplpst 

vqsktntllppqpppipaakgkgsggvktaklya 

wvalqslpeemvispclldflekaletipitpver 

nytavssqdedmghfeipdpmees\ttslvs\ssts 

ayssfpvdvvvyvrvqpsqikfsclpvsrvecml 

klpsldlvfssnrgeletlgttypaetlspggna 

tqsgtktsasktgipgssglgsplgrsrhsssqsd 

ltsssssssglsftacmsdfslyvfhpygagkqit 

avsgltpgsgglgnvdeeptsvtgrkdslsinle 

fvkvslsrirrsggasffesqsvsksaskmdttl1 

nisavcdigsasfkydmrrlsedlafprawyrrsi 

arrlflgdqtinlptsgpgtpdsiegvsqhlspess 

rkaycktweqpsqsasfthmpqspnvfnehmtn 

stmspgtvgqslkspasirsrsvsdssvprrdsls 

ktsttfnksnkaasqqgtpwetlwfainlkql 

nvqmnmsnvmgnttwttsglksqgrlsvgsnr 

dreismsvglgrsqldskggwggtidvnalem 

vahisehpnqqpshkiqitmgstearvdymgssil 

mgifsnadlklqdewkvnlyntldssitdkseif 

vhgdlkwdifqvmisrsttpdlikigmklqefft 

qqfdtskralstwgpvpylppk™tsnlekssqe 

QLLDAAHHRHWPGVLKWSGCfflSLFQIPLPEDG 

MQFGGSMSLHGNHMTLACFHGPNFRSKSWALF 

HLEEPN1AFWTEAQKIWEDGSSDHSTYTVQTLDF 

HLGHNTMVTKPCGALESPMATITKITRRRHENPP 

HGVASVKEWFNYVTATRNEELNLLRNVDANNT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding. 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycinc, H=His(idine, 
I=Isolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /■^possible nucleotide deletion, . 
\=possible nucleotide insertion 




- 






ENSTTVKNSSLLSGFRGGSSYNHETETIFALPRM 

QLDFKSIHVQEPQEPSLQDASLKPKVECSVVTEF 

TDHlCVTMDAELDVtFLHDLVSAYLKEKEKAIFPP 

RILSTRPGQKSPIIIHDDNSSDKDREDSITYTTVDW 

RDFMCNTWHLEPTLRLISWTGRKIDPVGVDYILQ 

KLGFHHARTTIPKWLQRGVMDPLDKVLSVLKK 

LGTALQDEKEKKGKDKEEH 


3792 


A 


1 


364 


QNGSTPLHHAASKNRHEIALMLLEGGANPDGKD 
HYEATAKHQATAKGNFKMIHILLYYKASTIIQDT 
EGNTPPHLVCD\RVEEAKLLVSQGA/SIYIENKEE 
KDP/LQVAKGALGLVLKRMVEG . 


3793 


A 


2 


340 


DIVPNPKMAPLGDEAPTLEKVLTPELSEEEVSTR 
DDIQFHHFSSEEALQKVKYFVAKEDPSSQEEAHT 
PEAPPPQPPSSERCLGEMKCTLVRGDSSPRQAEL 
KSGPASRPAL 


3794 


A 


421 


158 


SYWGEDYTYKFFEV1LIDPFHKAIRRNPDTQWI 
SKAVYKHREMCGLTSTGRKSHGLEKDRMFPHAI 
GGSCRAA*RRRKTLQFPCYH 


3795 


A 


24 


592 


GGMDSRVSGTTSNGETKPVYPVMEKKEEDGTLE 

RGHWNNKMEFVLS V AGEIIGLGNVWRFP YLCYK 

NGGGAFFEPYLVFLFTCGIPVFLLETALGQYTSQG 

GVTAWRKICPIFEGIGYASQMIVELLNVYYIIVLA 

WALFYLFSSFTIDLPWGGCYHEWNTEHCMEFQK 

TNGSLNGTSENATSPVIEFW 


3796 


A 


3 . . 


592 


KPASTYSTSQPSMAPLLPIRTLPLIL1LLALLSPGA 

ADFNISSLSGLLSPALTESLLVALPPCHLTGGNAT 

LMVRRANDSKVVTSSFVVPPCRGRRELVSWDS 

GAGFTVTRLSAYQVTNLVPGTKFYISYLVKKGT 

ATESSREIPMFTLPRRNMESIGLGMARTGGMVV1 

TVLLS V AMFLLVLGFIIAL ALG SRK 


3797 


A 


1 


1556 


ATRLLRGSGSWGCSRLRFGPPAYRRFSSGGAYPN 

PLSSPLPGVPKPVFATVDGQEKFETKVTTLDNGL 

RVASQNKFGQFCTVGILINSGSRYEAKYLSGIAH 

FLEKLAFSSTARFDSKDEILLTLEKHGGICDCQTS 

RDTTMYAVSADSKGLDTWALLADWLQPRLT 

DEEVENCTRMAVQFELEDLNLRPDPEPLLTEMIHE 

AAYRENTVGLHRFCPTENVAKINREVLHSYLRN 

YYTPDRMVLAGVGVEHEHLVDCARKYLLGVQP 

AWGSAEAVDIDRSVAQYTGG1AKLERDMSNVSL 

GPTPIPELTHIMVGLESCSFLEEDFIPFAVLNMMM 

GGGGSFSAGGPGKGMFSRLYLNVLNRHHWMYN. 

ATSYHHSYEDTGLLCIHASADPRQVREMVEnTK 

EFILMGGTVDTVELERAKTQLTSMLMMNLESRP 

VIFEDVGRQVLATRSRKLPHELCTLIRNVKPEDV 

KRVASICMLRGKPAVAALGDLTDLPTYEHIQTAL 

SSKDGRLPRTYRLFR 


3798 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 

QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 

LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRFMA YHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV 

MILVDTVGFMALWGISYNAVSLINLVS 


3799 


A 


73 


759 


KRLVEAG VPRTFDGIVGEGGAQSRSCWPWGVTA 
QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 
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SEQE) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
-peptide 
sequence 


Amino acid sequence (A=Alaninc C=7Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K^Lysine, L=Leucinc, M=Metnionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASPvFMAYHKPLKNSQDYTEALRAARELAANIT 

ADLRKVPGTDPAFEVFPYTITOVFYEQYLTILPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV. 

MILVDTVGFMALWGISYNAVSLINLVS 


3800 


A 


250 


1032 


GIFRSLRVLFPLFSVGRPQFARSLSAAPQLSDTAD 

TMGFGDLKSPAGLQVLNDYLADKSYIEGYVPSQ 

ADVAVFEAVSSPPPADLCHALRWYNHIKSYEKE 

KASLPGVKKALGKYGPADVEDTTGSGATDSKD 

DDDIDLFGSDDEEESEEAKRLREERLAQYESKKA 

KKPALVAKSSILLDVKPWDDETDMAKLEECVRS 

IQADGLVWGSSKLVPVGYGIKKLQIQCVVEDDK 

VGTDMLEEQITAFEDYVQSMDVAAFNKI 


3801 


A 


155. . 


656 


SREMELVTFRDVAIEFSPEEWKCLDPAQQNLYR 

DVMLENYRNLVSLGFVISNPDLVTCLEQIKEPCN 

LKIHETAAKPPAICSPFSQDLSPVQGffiDSFHKLIL 

KRYEKCGHENLQLRKGCKRVNECKVQKGVNNG 

VYQCLSTTQSKIFQCNTCVRVFSTSSHSNKHK 


3802 


A 


1 


1428 


VTVSPETHMDLTKGCVTFEDIAIYFSQDEWGLLD 

EAQRLLYLEVMLENFALVASLGCGHGTEDEETP 

SDQNVSVGVSQSKAGSSTQKTQSCEMCVPVLKD 

ILHLADLPGQKPYLVGECTNHHQHQKHHSAKKS 

LKRDMDRASYVKCCLFCMSLKPFRKWEVGKDL 

PAMLRLLRSLVFPGGKKPGTITECGEDIRSQKSH 

YKSGECGKASRHKHTPVYHPRVYTGKKLYECSK 

CGKAFRGKYSLVQHQRVHTGERPWECNECGKF 

FSQTSHLNDHRRIHTGERPYECSECGKLFRQNSS 

LVDHQKIHTGARPYECSQCGKSFSQKATLVKHQ 

RVHTGERPYKCGECGNSFSQSAILNQHRRIHTGA 

KPYECGQCGKSFSQKATLIKHQRVHTGERPYKC 

GDCGKSFSQSSIL1QHRRIHTGARPYECGQCGKSF 

SQKSGLIQHQVVHTGERPYECNKCGNSFSQCSSL 

IHHQKCHNT 


3803 


A 


193 


617 


LFPFLGSESICNGEADSSDKEMKHGQKSPTGKQTS 
QHLKRLKXSGLGHLKWTKAEDIDIETPGSILVNT 
NLRALINKHTFASLPQHFQQYLLLLLPEVDRQMG. 
SDGILRLSTSALNNEFFAYAAQGWKQRLAEGKF 
VFSIIM • 


3804 


A 


197 


479 


SSSRASPPEHPSSQAHCGPLVLSHACPEVTNKWS 

TGSSSSPNSSWVSSPLQPEGLSGSSRMKGGSATKI 

LLETLLLAAHMTADQGIASSQRCLL 


3805 


A 


1 


385 


QSADTLFPGDINFNVSGLFSA VTLQDTVSDRLAS 
EELPSTAVPTPATTPAPAPAPAPATAPALVSAAT 
KERTESEVPPRPASPKVTRSPPETAAPVEDMARR 
SELAVGGEEGTEGGRGEGTGSPMSSY 


3806 


A 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNLLQ 

PQAPGPBDMTSIPFPGDRLLQVDGVrLCGLTHKQA 

VQCLKGPGQVARLVLERRVPRSTQQCPSANDSM 

GDERTAVSLVTALPGRPSSCVSVTDGPKF*SSN* 

KRIANGLGFSFVQMEKESCSHLKSDLVRIKRLFP ■ 

GHP AEENG AI AAGDIILGREWEGPRKAS S SRCRG 

SWAMQLSVQAGPSFASYYPAAVEVLHLLRGAPQ 

EVTLLLCRPPPGALPELEQEWQTPELSADKEFTR 

ATCTDSCTSPILGSRGQLGGTVPPQMQGKAWGL 

RPESSQKAIREGTMGAKTERDLGPVP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glntamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possible nucleotide insertion 


3807 


A 


656 


1238 


RCPSLLPPSWPLPTLQTLTRTPGNKAIAGGAGLW 

AVLWGSERTPPYR*GN*NQRGAVPCLRPHRLRP 

QDKFLVLASDGLWDMLSNEDWRLWGHLAEA 

DWHKTOLAQRPANLGLMQSLLLQRKASGLHEA 

DQNAATRLIRHAIGNNEYGEMEAERLAAMLTLP 

EDLARMYRDDITVTVVYFNSESIGAYYKGG 


3808 


A 


26 


2195 


SQYSESVAGRQASPERLLGSYHAMASTVEGGDT 

ALLPEFPRGPLDAYRARASFSWKELALFTEGEG 

MLRFKKTIFSALENDPLFARSPGADLSLEKYREL 

NFLRCKRIFEYDFLSVEDMFKSPLKVPALIQCLG 

MYDSSLAAKYLLHSLVFGSAVYSSGSERHLTYIQ 

KIFRMEIFGCFALTELSHGSNTKAIRTTAHYDPAT 

EEFIIHSPDFEAAKFWVGNMGKTATHAWFAKL 

CVPGDQCHGLHPFTVQIRDPKTLLPMPGVMVGDI 

GKKLGQNGLDNGFAMFHKVRVPRQSLLNRMGD 

VTPEGTYVSPFKJDVRQRFGASLGSLSSGRVSrVSL 

AILNLKLAVAIALRFSATRRQFGPTEEEEIPVLEY 

PMQQWRLLPYLAAVYALDHFSKSLFLDLVELQR 

GLASGDRSARQAELGREIHALASASKPLASWTT 

QQGIQECREACGGHGYLAMNRLGVLRDDNDPN 

CTYEGDNNILLQQTSNYLLGLLAHQVHDGACFR 

SPLKSVDFLDAYPGILDQKFEVSSVADCLDSAVA 

LAAYKWLVCYLLRETYQKLNQEKRSGSSDFEAR 

NKCQVSHGRPLALAFVELTVVQRFHEHVHQPSV 

PPSLRA VLGRLS AL YALWSLSRHA ALL YRG G YF 

SGEQAGEVLESAVLALCSQLKDDAVALVDVIAP 

PDFVLDSPIGRADGELYKNLWGAVLQESKVLER 

ASWWPEFSVNKPVIGSLKSKL 


3809 


A 


117 


830 


CFGIMERVGCTLTTTYAHPRPTPTNFLPAISTMAS 

SYRDRFPHSNLTHSLSLPWRPSTYYKVASNSPSV 

APYCTRSQRVSENTMLPFVSNRTTFFTRYTPDDW 

YRSNLTNYQESNTSRHNSEKLRVDTSRLIQDKYQ 

QTRKTQADTTQNLGERVNDIGFWKSEIIHELDEM 

IGETNALTDVKKRLERALMETEAPLQVARECLF 

rBREKRMGIDLVHDEVEAQLLTVNVGEMHQSQA 

A 


3810 


A 


3 


518 


VIQELEGGSGADLGEHSCRPASQPRFPRPAEARS 
HPATRRPASGPAMGKTNSKLAPEVLEDLVQNTE 
FSEQELKQWYKGFLKDCPSGILNLEEFQQLY1KF 
FPYGDASKFAQHAFRTFDKNGDGTIDFREFICAL 
SVTSRGSFEQKLNWAFEMYDLDGDGRITRLEML 
EIIE 


3811 


A 


81 


1147 


GCGYGCSGAGGAAIGEPMAKWGEGDPRW1VEE 

RADATNVKN WHWTERDASNWSTDKLKTLFL AV 

QVQNEEGKCEVTEVSKLDGEASINNRKGKLIFFY 

EWSVKLNWTGTSKSGVQYKGHVEIPNLSDENSV 

DEVEISVSLAKDEPDTNLVALMKEEGVKLLREA 

MGIYISTLKTEFTQGMILPTMNGESVDPVGQPAL 

KTEERKAKPAPSKTQARPVGVKIPTCKITLKETFL 

TSPEELYRVFTTQELVQAFTHAPATLEADRGGKF. 

HMVDGNVSGEFTDLVPEKHIVMKWRFKSWPEG 

HFATITLTFIDKNGETELCMEGRGIPAPEEERTRQ 

GWQRYYFEGIKQTFGYGARLF 


3812 


A 


20 


558 


PCGTAASTHAYDRRAKCRQQQQQQQNGGQNKV 
RPAKKKTSPAREVSSESGTSGQFTPPSSTSVPTIAS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










SSAPVSIWSPASISPLSDPLSTSSSCMQRSYPMTYT 
QASGYSQGYAGSTSYFGGMDCGSYLTPMHHQL 
PGPGATLSPMGTNAVTSHLNQSPASLSTQGYGAS 
KLWGFNFNH 


3813 


A 


1 


1016 


CTEPPRRSTRTPAALASLRPYTDYWVSDQILQES 

EDFFTLIESHEGKPLKLMVYNSKSDSCREVTVTP 

NAAWGGEGSLGCGIGYGYLHRIPTQPPSYHKKPP. 

GTPPPSALPLGAPPPDALPPGPTPEDSPSLETGSRQ 

SDYMEALLQAPGSSMEDPLPGPGSPSHSAPDPDG 

LPHFMETPLQPPPPVQRVMDPGFLDVSGISLLDN 

SNASVWPSLPSSTELTTTAVSTSGPEDICSSSSSHE 

RGGEATWSGSEFEVSFLDSPGAQAQADHLPQLT 

LPDSLTSAASPEDGLSAELLEAQAEEEPASTEGLD 

TGTEAEGLDSQAQISTTE*HPGL*QGP 


3814 


A 


2 


884 


VFWQVRNAGSSPLSAACPLFRTPAPQPCGSWGR 

CCIPHASTGCRPMAERGELDLTGAKQNTGVWLV 

KVPKYLSQQWAKASGRGEVGKLR1AKTQGRTE 

VSFTLNEDLANIHDIGGKPASVSAPREHPFVLQSV 

GGQTLTVFTESSSDKLSLEGIVVQRAECRPAASE 

NYMRLKRLQIEESSKPVRLSQQLDKVVTTNYKP 

VANHQYNIEYERKKKEDGKRARADKQHVLDML 

FSAFEKHQYYNLKDLVDITKQPWYLICEILKEIG 

VQNVKGIHKNTWELKPEYRHYQGEEKSD 


3815 


A • 


17 


411 


NIGDWEDIGKSPERIIQYYGPATWAQDGSRGYCT 
PIYMLNHIIRLQAVLEIIMNERANALDLLAQQrrK 
MRN AN YQNRL ALD YLL AHEGG V * GKFSLTNCC 
LEIDDNGKAIMEITARMRKLAHIPVQTWER . 


3816 


A 


3 


1172 


SHWQRRDRRCVRNMAERGRKRPCGPGEHGQRI 

EWRKWKQQKKEEKKKWKDLKLMKKLERQRAQ 

EEQAKRLEEEEAAAEKEDRGRPYTLSVALPGSIL 

DNAQSPELRTYLAGQIARACAIFCVDEIWFDEE 

GQDAKTVEGEFTGVGKKGQACVQLARILQYLEC 

PQYLRKAFFPKHQDLQFAGLLNPLDSPHHMRQD 

EESEFREGVVVDRPTRPGHGSFVNCGMKKEVKI 

DKNLEPGLRVTVRLNQQQHPDCKTYHGKVVSS 

QDPRTKAGLYWGYTVRLASCLSAVFAEAPFQDG 

YDLTIGTSERGSDVASAQLPNFRHALVVFGGLQG 

LEAGADADPNLEVAEPSVLFDLYVNTCPGQGSR 

TIRTEEAILISLAALQPGL1QAGARHT 


3817 


A 

c 


246 


1197 


FLSAGMSNFTHYAYLLMIESLMLGKVPPHVPSH 

HFIFHDDGSARQKGESDYKVIIQQWFSKSGPWTT 

SSNVTWGLLELQQSISESAVLTIPPGDSGAGSNLI 

TMFLRNRKETDLCSGRSKVNRGWNSGRCKQRG 

KTEQPGEPLEHVYVTIKHAVALESRHQKGELQC 

LIKMCIPLSKPLQMFFSPPHWEAWLQRVQQLAK 

NTRYFRQRLQEMGFIIYGNENASVVPLLLYMPG 

KVAAFARHMLEKKIGWWGFPATPLAEARARF 

CVSAAHTREMLDTVLEALDEMGDLLQLKYSRH 

KKSARPELYDETSFELED 


3818 


A 


215 


789 


NPQSSSSEGSSEIFQVNGHNRLLVQRSEVTQAPG 

QYTVDVEGHGCTFIQATLKYNVLLPKKASGFSLS 

LEIVKNYSSTAFDLTVTLKYTGIRNKSSMVVIDV 

KMLSGFTPTMSSffiELENKGQVMKTEVKNDHVL 

FYLENVFGRADSFTFSVEQSNLVFNIQPAPGMVY 

DYYEKEEYALAFYHINSSSVSE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteinc, D=Aspartic Acid, 
E=Glntamic Acid, F=PhenylaIanine, OGIycine, H=Histidine, 
l=Isoleucine, K=Lysine, l^Leucine, M=Merhioninc, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, . 
X=Unknown, *=Stop codon, 7=possible nucleotide deletion, 
Vpossible nucleotide insertion 


3819 


A 


1 


1483 


ripdsiisrgvqglprdtaslsttpsespraqatsr 

lstascptpkvqsrcsskenilrashsavditkva 

rrhkmspfpltsmdkafitvlemtpvlgteiinyr 

dgmgrvlaqdvyakdnlppfpasvkdgyavra 

adgpgdrfiigesqageqptqtvmpgqvmrvtt 

gapipcgadavvqvedteliresddgteelevril 

vqarpgqdirpighdikrgecvlakgthmgpsei 

gllatvgvtevevnkfpwavmstgnellnped 

dllpgkjrdsnrstllatiqehgyptinlgivgdn 

pddllnalnegisradviitsggvsmgekdylkq 

vldidlhaqihfgrvfmkpglpttfatldidgvr 

kiifalpgnpvsawtcnijfvvpalrkmqgildp 

rptiikarlscdvkldprpeyhrciltwhhqeplp 

waqstgnqmssrlmsmrsangllmlppkteqy 

velhkgevvdvmvigrl 


3820 


A 


2216 


487 


pqepalksefsqvasntiplplpqpntckdngpck 

qvcstvggsaicscfpgyaimadgvscedqdecl 

mgahdcsrrqfcvntlgsfycvnhtvlcadgyi 

lnahrkcvdinecvtdlhtcsrgehcvntlgsf 

hcykaltcepgyalkdgecedvdecamgthtc 

qpgflcqntkgsfycqarqrcmdgflqdpegnc 

vdinEctslsepcrpgfscintvgsytcqrnplic 

argyhasddgtkcvdvnecetgvhrcgegqvc 

hnlpgsyrcdckagfqrdafgrgcidvnecwas 

pgrlcqhtcentlgsyrcscasgfllaadgkrc 

edvneceaqrcsqecaniygsyqcycrqgyqla 

edghtctdidecaqgagilctfrclnvpgsyqca 

cpeqgytmtangrsckdvdecalgthncseaet 

chniqgsfrclrfecppnyvqvsktkcerttchd 

flecqnsparithyqlnfqtgllvpafflfrigpap 

aftgdtialmikgneegyfgtrrlnaytgvvyl 

qravleprdfaldvemklwrqgsvttflakmhi 

FFTTFAL 


3821 


A 


2216 


487 


PQEPALKSEFSQVASNTIPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYtCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS • 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNEGEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHN1QGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAHIFRIGPAP 

AFTGDTIALNIIKGNEEGYFGTRRLNAYTGWYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMHI 

FFTTFAL 


3822 


A 


2502 


1540 


MAAATRGCRP WG SLLGLLGLV S AAAA A WDL AS 
LRCTLGAFCECDFRPDLPGLECDLAQHLAGQHL 
AKALVVKALKAFVRDPAPTKPLVLSLHGWTGTG 
KSYVSSLLAHYLFQGGLRSPRVHHFSPVLHFPHP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K=Lysinc, I^Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, - 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Slop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SHIERYKKDLKSWVQGNLTACGRSLFLFDEMDK 

MPPGLMEVLRPFLGSSWVVYGTNYRKAIFIFISN 

TGGEQ1NQVALEAWRSRRDREEILLQELEPVISR 

AVLDNPHHGFSNSG1MEERLLDAVVPFLPLQRHH 

VRHCVLNELAQLGLEPRDEWQAVLDSTTFFPE 

DEQLFSSNGCKTVASRIAFFL 


3823 


A 


1 


3174 


YGCEKTTEGRIPLKNITRLFSADRKRVETALEAC 

SLPSSRNDSIPQEDFTPEVYRVFLNNLCPRPEEDNI ; 

FSEFGAKSKPYLTVDQMMDF1NLKQRDPRLNEIL 

YPPLKQEQVQVLIEKYEPNNSLARKGQISVDGFM 

RYLSGEENGWSPEKLDLNEDMSQPLSHYFINSS 

HNTYLTAGQLAGNSSVEMYRQVLLSGCRCVELD 

CWKGRTAEEEPVITHGFTMTTE1SFKEVIEAIAEC 

AFKTSPFPILLSFENHVDSPKQQAKMAEYCRLIFG 

DALLMEPLEKYPLESGVPLPSPMDLMYKILVKN 

KKKSHKSSEGSGKKKLSEQASNTYSDSSSMFEPS 

SPGAGEADTESDDDDDDDDCKKSSMDEGTAGSE 

AMATEEMSNLVNY1QPVKFESFEISKKRNKSFEM 

SSFVETKGLEQLTKSPVEFVEYNKMQLSRIYPKG 

TRVDSSNYMPQLFWNAGCQMVALNFQTMDLA 

MQINMGMYEYNGKSGYRLKPEFMRRPDKHFDP 

FTEGIVDGIVANTLSVKIISGQFLSDKKVGTYVEV 

DMFGLPVDTRRKAFKTKTSQGNAVNPVWEEEPI 

VFKKWLPTLACLRIAVYEEGGKFIGHRILPVQAI 

RPGYHYICLRNERNQPLTLPAVFVYIEVKDYVPD 

TYADVIEALSNPIRYVNLMEQRAKQLAALTLEDE 

EEVKKEADPGETPSEAPSEARTTPAENGVNHTTT : 

LTPKPPSQALHSQPAPGSVKAPAKTEDLIQSVLTE 

VEAQTIEELKQQKSFVKLQKKHYKEMKDL VKR 

HHKKTTDLIKEHTTKYNEIQNDYLRRRAALEKS 

AKKDSKKKSEPSSPDHGSSTIEQDLAALDAEMTQ 

KLEDLKDKQQQQLLNLRQEQYYSEKYQKREHIK 

LLIQKLTDVAEECQNNQLKKLKEICEKEKKELKK 

KMDIGCRQEKITEAKSKDKSQMEEEKTEMIRSYI 

QEWQYIKRLEEAQSKRQEKLVEKHKEIRQQILD 

EKPKLQVELEQEYQDKFKRLPLEILEFVQEAMKG 

KISEDSNHGSAPLSLSSDPGKVNHKTPSSEELGGD 

1PGKEFDTPL 


3824 


A 


1 


426 


1LHWFVHRWSGRNNREKIGVHVGFEEILNMEPY 

CCRETLKSLRPECFIYDLSAWMHHGKGFGSGH 

YTAYCYNSEGGFWVHCNDSKLSMCTMDEVCKA 

QAYILFYTQRVTENGHSKLLPPELLLGSQHPNED 

ADTSSNEILS 


3825 


A 


3 ■ 


.364 


GIRAKFpNKIPVVVERYPRETFLPPLDKTKFLVPQ 
ELTMTQFLSIIRSRMVLRATEAFYLLVNNKSLVS 
MSATMAErYRDYKDEDGFVYMTYASQETFGCLE 
SAAPRDGSSLEDRPLHPL 


3826 


A 


1 


1237 


PEKKFERECREAEKAQQSYERLDNDTNATKADV 

EKAKQQLNLRTHMADENKNEYAAQLQNFNGEQ 

HKHFYWIPQIYKQLQEMDERRTIKLSECYRGFA 

UabKlvvlrUbKCLEGMILAAKaVDE 

DSFKSGFEPPGDFPFEDYSQHTYRTISDGTISASKQ 

ESGKMDAKTTVGKAKGKLWLFGKKPKGPALED 

FSHLPPEQRRKKLQQRIDELNRELQKESDQKDAL 

NKMKDVYEKM'QMGDPGSLQPKLAETMNNIDR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, H=Histidine, 
I—Isolcucine, IC B L>ysine, L^Leucine, M— Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LRMEIHKNEAWLSEVEGKTGGRGDRRHSSDINH 
LVTQGRESPEGSYTDDANQEVRGPPQQHGHHNE 
FDDEFEDDDPLPAIGHCKAIYPFDGHNEGTLAMK 
EGEVLYIIEEDKGDGWTRARRQNGEEGYVPTSYI 
DVTLEKNSKGS 


3827 


A 


2 


1584 


INP VS S A VNGEAHS SHETRG QNSN ALPS VLLELL 

SQSCLIPAMSSYLRNDSVLDMARHVPLYRALLEL 

LRAIASCAAMVPLLLPLSTENGEEEEEQSECQTS 

VGTLLAKMKTCVDTYTNRLRSKRENVKTGVKP 

DASDQEPEGLTLLVPDIQKTAEIVYAATTSLRQA 

NQEKKLGEYSKKAAMKPKPLSVLKSLEEKYVAV 

MKKLQFDTFEMVSEDEDGKLGFKVNYHYMSQV 

KNANDANSAARARRLAQEAVTLSTSLPLSSSSSV 

FVRCDEERLDIMKVLITGPADTPYANGCFEFDVY 

FPQDYPSSPPLVNLETTGGHSVRFNPNLYNDGKV 

CLSILNTWHGRPEEKWNPQTSSFLQVLVSVQSLI 

LVAEPYFNEPGYERSRGTPSGTQSSREYDGNIRQ 

ATVKWAMLEQIRNPSPCFKEVIHKHFYLKRVEIM 

AQCEEW1ADIQQYSSDKRVGRTMSHHAAALKRH . 

TAQLREELLKLPCPEGLDPDTDDAPEVCRATTGA 

EETLMHDQVKPSSSKELPSDFQL 


3828 


A : 


1415 


845 


PRVPATLVSLDPWHCFPTAGRLAGSTWVPPACT 

LQLGPSSEHELDNHRAPLLSLPSQESLSFTPWYLV 

ACKPLFHIFCPLFACFMQEGKVQYLFLHLSHMRL 

LNYYFFPFLAPESLMQALEDLDYLAALDNDGNL 

SEFGHMSEFPLDPQLSKSILASCEFDCVDEVLTIA 

AMVTGJLNDYSFSFFANLH 


3829 


A 


199 


683 


VDHTPVLSKPQCFSSVKWGATLSARSQKTSGIGR 
LMVHVIEATELKACKPNGKSNPYCEISMGSQSYT 
TRTIQDTLNPKWNFNCQFFIKDLYQDVLCLTLFD 
RDQFSPDDFLGRTEIPVAKIRTEQESKGPMTRRLL 
LHEVPTGEVWVRFDLQLFEQKTLL 


3830 


A 


1747 


404 


.rkmmeesgiettppgtpppnpaglaatamsstpv 

plaatssfsspnvssmesfpplaystpqpplppvrp 

saplpfvpppavpsvpplvtsmpppvspstaaafg 

nppvshfppstsapntllpappsgppisgfsvgsty 

ditrghagrapqtplmpsfsapsgtgllptpitqq 

asltslaqgtgttsaitfpeeqedpritrgqdeas 

aggiwgfikgvagnpmvksvldktkhsvesmit 

tldpgmapyksggeldivvtsnkevkvaavrd 

afqevfglavwgeagqsniapqpvgyaaglkg 

Xqeridslrrtgvihekqtavsvenfiaellpdk 

wfdigclwedpvhgihletftqatpvplefvqq 

aqsltpqdynlrwsgllvtvgevleksllnvsr 

tdwhmaftgmsrrqmiysaaraiagmykqrlp 

PRTV 


3831 


A 


5 


674 


FWTRSAWHEGLQQMKANDPSLQEVNLWIKNIP 

IPTLREFAEALETNTHVKKFSLAATRSNDPVAIAF 

ADMLKVNTTLTSLNIESHF1TGTGILALVEALKEN 

DTLTEIKIDNQRQQLGTAVEMEIAQMLEENSRIL 

KFGYQFTKQGPRTRVAAAITKNNDLAWQKDTQ 

EQTSIWQWSQSIAGFNPQFEVQGQNARSWMEE 

LGKAFHQFVRRELKQTEGKLP 


3832 


A 


164 


782 


EPWVPMDVAESPERDPHSPEDEEQPQGLSDDDIL 
RDSGSDQDLDGAGVRASDLEDEESAARGPSQEE 
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SEQED 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=l.ysiDC, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Thrconinc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EDNHSDEEDRASEPKSQDQDSEVNELSRGPTSSP 

CEEEGDEGEEDRTSDLRDEASSVTRELDEHELDY 

DEEVPEEPAPAVQEDEAEKAGAEDDEEKGEGTP 

REEGKAGVQSVGEKESLEAAKEKKKEDDDGEID 

DEEMY 


3833 


A 


122 


1676 


SQPPHFTQKMNENKDTDSKKSEEYEDDFEKDLE 

WLINENEKSDASIIEMACEKEENINQDLKENETV 

MEHTKRHSDPDKSLQDEVSPRKNDnSVPGIQPLD 

PISDSDSENSFQESKLESQKDLEEEEDEEVRRYIM 

EKIVQ ANKLLQNQEPVNDKRERKLKFKDQL VD L 

EWPLEDTTTSKNYFENERNMFGKLSQLCISNDF 

GQEDVLLSLTNGSCEENKDRTILVERDGKFELLN 

LQDIASQGFLPPINNANSTENDPQQLLPRSSNSSV 

SGTKKEDSTAKEHAVTHSSTGEPLAYIAQPPLNR 

KTCPSSAVNSDRSKGNGKSNHRTQSAHISPVTST 

YCLSPRQKELQKQLEEKREI<CLKREEERRKIEEEK 

EKKRENDWFKA.WLQKKREQVLEMRRIQRAKE1 

EDMNSRQENRDPQQAFRLWLKKKHEEQMKERQ 

TEELRKQEECLFFLKGTEGRERAFKQWLRRKRM 

EKMAEQQAVRERTRQLRLEAKRSKQLQHHLYM 

SE AKPFRFTDHYN 


3834 


A 


.575 


774 


RSRTEELSNSGILKAMSKDLVTFGDVAVNFSQEE 
WEWLNPAQRNLYRKVMLENYRSLVSLGKDMSP 


3835 


A 


2 


100 


ASDFYLRYYVGHKGKFGHEFLEFEFRPDGVYV 


3836 


A 


91 


749 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASALQV 

RGEALSEEEIWSLLFLAAEQLLEDLRNDSSDYVV 

CPWSALLSAAGSLSFQGRVSHIEAAPFKAPELLQ 

GQSEDEQPDASQMHVYSLGMTLYWSAGFHVPP 

HQPLQLCEPLHSILLTMCEDQPHRRCTLQSVLEA 

CRVHEKEVS VYPAP AGLHIRRLVGLVLGTISEV S 

REPCFSSSSCWSCVAIKI 


3837 


A 


3 


1214 


SLGCTNSARGKGQDDEVRTLMANGAPFTTDWFS 

KLRVSCGY1GDNCKNGADVNAKDMLKMTALH 

WATERHHRDVVELLIKYGADVHAFSKFDKSAFD 

IALEKNNAEILVILQEAMQNQVNVNPERANPVTD 

PVSMAAPFIFTSGEWNLASLIS STNTKTTSGDPH 

ASTVQFSNSTTSVLATLAALAEASVPLSNSHRAT 

ANTEEnEGNSVDSSIQQVMGSGGQRVITIVTDGV 

PLGMQTSIPTGGIGHPFIVTVQDGQQVLTVPAGK 

VAEETVIKEEEEEKLPLTKKPRIGEKTNSVEESKE 

GNERELLQQQLQEANRRAQEYRHQLLKKEQEAE 

QYRLKLEAIARQQPNGVDFTMVEEVAEVDAVV 

VTEGELEERETKVTGSAGATGPPTRVSMATVSS 


3838 


A 


1 


1332 


MIEDNKENKDHSLERGRASLIFSLKNEVGGLIKA 

LKIFQEKHVNLLHIESRKSKRRNSEFEIFVDCDIN 

REQLNDIFHLLKSHTNVLSVNLPDNFTLKEDGME 

TVPWFPKKISDLDHCANRVLMYGSELDADHPGF 

KDNVYRiaRRKYFADLAMNYKHGDPIPKVEFTEE 

EIKTWGTVFQELNKLYPTHACREYLKNLPLLSKY 

CGYREDNIPQLEDVSNFLKERTGFSIRPVAGYLSP 

RDFLSGLAFRVFHCTQYVRHSSDPFYTPEPDTCH 

ELLGHVPLLAEPSFAQFSQEIGLASLGASEEAVQ 

KLATCYFFTVEFGLCKQDGQLRVFGAGDLSSISE 

LKHALSGHAKVKPFDPKITCKQECLITTFQDVYF 

VSESFEDAKEKMREFTKTIKRPFGVKYNPYTRSI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 

A. = Unknown *s=Rton cnrlnn ^snrtccShlp nnrlf*rtfSr1*> HMpfinn 

\=possible nucleotide insertion 










QILKDTKSITSAMNELQHDLDVVSDALAKVSRKP 
SI 


3839 


A 


3093 


520 


MVMTVDQIRAIMDKKANIKNMSVIAHVDHGKS 

TLTDSLVCKAGIIASARAGETRFTDTRKDEQERCI 

TIKSTAISLFYELSENDLNFIKQSKDGAGFLINLID 

SPGHVDFSSEVTAALRVTDGALVWDCVSGVCV 

QTETVLRQAIAERIKPVLMMNKMDRALLELQLE 

PEELYQTFQRIVENVNV1ISTYGEGESGPMGNIMI 

DPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFA 

AKGEGQLGPAERAKKVEDMMKKLWGDRYFDP 

ANGKFSKSATSPEGKKLPRTFCQLILDPIFKVFDA 

IMNFKKEETAKLIEKLDIKLDSEDKDKEGKPLLK 

AVMRRWLPAGDALLQMITIHLPSPVTAQKYRCE 

LLYEGPPDDEAAMGIKSCDPKGPLMMYISKMVP 

TSDKGRFYAFGRVFSGLVSTGLKVRIMGPNYTPG 

KKEDLYLKPIQRTTLMMGRYVEPIEDVPCGNTVG 

LVGVDQFLVKTGTITTrarlAHNMRVMKFSVSPV 

VRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCI 

IEESGEHIIAGAGELHLEICLKDLEEDHACPIKKS 

DPVVSYRETVSEESm^CLSKSPNKHNRLYMKA 

RPFPDGLAEDIDKGEVSARQELKQRARYLAEKY 

EWDVAEARKIWCFGPDGTGPNILTDrrKGVQYL . 

NEIKDSWAGFQWATKEGALCEENMRGVRFDV 

HDVTLHADAIHRGGGQIIPTARRCLYASVLTAQP 

RLMEPIYLVEIQCPEQVVGGIYGVLNRKRGHVFE 

ESQVAGTPMFWKAYLPVNESFGFTADLRSNTG 

GQAFPQCVFDHWQILPGDPFDNSSRPSQWAETR 

KRKGLKEGIPALDNFLDKL 


3840 


A 


2 ... 


753 ... 


SSTRSRDFCCSEAIQGSLTRRERRASGVRTRRSQG 

SSAMASKILLNVQEEVTCPICLELLTEPLSLDCGH 

SLCRACITVSNKEAVTSMGGKSSCPVCGISYSFE 

HLQANQHLANIVERLKEVKJLSPDNGKKRDLCDH 

HGEKLLLFCKEDRKVICWLCERSQEHRGHHTVL 

TEEVFKECQEKLQAVLKRLKKEEEEAEKLEADIR 

EEKTSWKYQVQTERQRIQTEFDQLRSILNNEEQR 

ELQRLEEEEKKT 


3841 


A 


2 


405 


GKAFSCFTYLS QHRRTHMAEKP YECKTCKKAFS 
HFGNLKVHERIHTGEKPYECKECRKAFSWLTCL 
LRHERIHTGKKSYECQQCGKAFTRSRFLRGHEKT ' 
HTGEKMHECKECGKALSSLSSLHRHKRTHWRDT 
L 


- 3842 


A 


311 


88 


AVLKNMAPMTALGLLDLHILNLILFLSAGEDFTS 
WSEIMMYILLVFLTLWLLIEMIYCYRKVSKAEE 
AAQENA 


3843 


A 


3 


1175 


APIRNSRIDDFVRRVESKATSARCGLWGSGPRRR 

PASGMFRGLSSWLGLQQPVAGGGQPNGDAPPEQ 

PSETVAESAEEELQQAGDQELLHQAKDFGNYLF 

NFASAATKIOTESVAETAQTIKKSVEEGKIDGIID 

KTnGDFQKEQKKFVEEQHTKKSEAAVPPWVDT 

NDEETIQQQILALSADKRNFLRDPPAGVQFNFDF 

DQMYPVALVMLQEDELLSKMRFALWKLVKEE 

VFWRNYFYRVSLIKQSAQLTALAAQQQAAGKEE 

KSNGREQDLPLAEAVRPKTPPVVIKSQLKTQEDE 

EEISTSPGVSEFVSDAFDAGNLNQEDLRKEMEQL 

VLDKKQEETAVLEEDSADWEKELQQELQEYEV 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glulamic Acid, F=Phenylalaninc, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glulaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
^possible nucleotide insertion 










VTESEKRDENWDKEIEKMLQEEN 


3844 


A 


798 


148 


LPPAQIPEAWLLLANWVVL1LVPLKDRLIDPLLL 

RCKLLPSALQKMALGMFFGFTSVrVAGVLEMER 

LHYIHHNETVSQQIGEVLYNAAPLSIWWQIPQYL 

LIGISEffASIPGLEFAYSEAPRSMQGAIMGIFFCLS 

GVGSLLGSSLVALLSLPGGWLHCPKDFGNINNCR 

MDLYFFLLAGIQAVTALLFVWIAGRYERASQGP 

ASHSRFSRDRG 


3845 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKP1HMEFTNMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDIAGLDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLGQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPKNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHIDHEIETLQNKIKNLREVRGHLKI<X 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMRRPSSKSLGQLWEGWEG 


3846 


'A 

r 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTYTVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDIAGLDIPADMDGKSILKLLDTERP 

VMtFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQG SEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP ■J 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLmDHEffiTXQNKIKNLREVRGHLKKK 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT ■ 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3847 


A 


1 


1257 


MVFSAVLTAFHTGTSNTTFVVYENTYMNITLPPP 
FQHPDLSPLLRYSFETMAPTGLSSLTVNSTAVPTT 
PAAFKSLNLPLQITLSAIMIFILFVSFLGNLWCLM 
VYQKAAMRSAINILLASLAFADMLLAVLNMPFA 
LVTILTTRWIFGKFFCRVSAMFFWLFVIEGVAILL 
lISIDRFLirVQRQDKLNPYRAKVLIAVSWATSFCV 
AFPLAVGNPDLQIPSRAPQCVFGYTTNPGYQAYV 



448 



WO 01/57190 



PCT/USO 1/04098 



SEQBO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 
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Amino acid sequence (A=Alanine C=Cysteine, D=Aspar(ic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophari, Y=Tyrosine, 
X=Unknown, *=Stop codon, /"possible nucleotide deletion, 
V=possible nucleotide insertion 










ILISLISFFIPFLVILYSFMGELNTLRHNALRIHSYPE 

GICLSQASKLGLMGLQRPFQMSIDMGFKTRAFTT 

ILILFAWIVCWAPFTTYSLVATFSKHFYYQHNFF 

EISTWLLWLCYLKSALNPLrVYWRIKKFHDACLD 

MMPKSFKFLPQLPGHTKRIURPSAVYVCGEHRT 

W 


3848 


A 


3 


2827 


SSAVAARRRRSWASLVLAFLGVCLG1TLAVDRS 

NFKTCEESSFCKRQRSIRPGLSPYFvALLDSLQLGP 

DSLTVHLIHEVTKVLL VLELQGLQKNMTRFRIDE 

LEPRRPRYRVPDVLVADPPIARLSVSGRDENSVE 

LTMAEGPYK1ILTARPFRLDLLEDRSLLLSVNARG 

LLEFEHQRAPRVSQGSKDPAEGDGAQPEETPRD 

GDKPEETQGKAEKDEPGAWEETFKTHSDSKPYG 

PMSVGLDFSLPGMEHVYGIPEHADNLRLKVTEG 

GEPYRLYNLDVFQYELYNPMALYGSVPVLLAHN 

PHRDLGIFWLNAAETWVDISSNTAGKTLFGKMM 

DYLQGSGETPQTDVRWMSETGIIDVFLLLGPSISD 

VFRQYASLTGTQALPPLFSLGYHQSRWNYRDEA 

DVLEVDQGFDDHNLPCDVIWLDIEHADGKRYFT 

WDPSRFPQPRTMLERLASKRRKLVAIVDPHIKVD 

SGYRVHEELRNLGLYVKTRDGSDYEGWCWPGS 

AGYPDFTNPTMRAWWANMFSYDNYEGSAPNLF . 

VWNDMNEPSVFNGPEVTMLKDAQHYGGWEHR 

DVHNIYGLYVHMATADGLRQRSGGMERPFVLA 

RAFFAGSQRFGAVWTGDNTAEWDHLKISIPMCL 

SLGLVGLSFCGADVGGFFKNPEPELLVRWYQMG 

AYQPFFRAHAHLDTGRREP WLLPSQHNDIIRDAL 

GQRYSLLPFWYTLLYQAHREGIPVMRPLWVQYP 

QDVTTFNIDDQYLLGDALLVHPVSDSGAHGVQV 

YLPGQGEVVATDIQS YQKHHGPQTL YLPYTLSSIP 

VFQRGGTIVPRWMRVRRSSECMKDDPITLFVALS 

PQGTAQGELFLDDGHTFNYQTRQEFLLRRFSFSG 

NTLVS S S ADPEGHFETPI WIERV VUG AGKPA A V V 

LQTKGSPESRLSFQHDPETSVLVLRKPGINVASD 

WSIHLR 


3849 


A 


1 


1717 


RARNARGCWGVCRSGFSSAVCGAARMEQVAEG 

ARVTAVPVSAADSTEELAEVEEGVGVVGEDNDA 

AARGAEAFGDSEEDGEDVFEVEKILDMKTEGGK 

VLYKVRWKGYTSDDDTWEPEIHLEDCKEVLLEF 

RKKIAENKAKAVRKDIQRLSLNNDIFEANSDSDQ 

QSETKEDTSPKKKKKKLRQPJEEKSPDDLKKKKA 

KAGKLKDKSKPDLESSLESLVFDLRTKKRISEAK 

EELKESKKPKKDEVKETKELKKVKKGEIRDLKT 

KTREDPKENRKTKKEKFVESQVESESSVLNDSPF 

PEDDSEGLHSDSREEKQNTKSARERAGQDMGLE 

HGFEKPLD S AMS AEEDTD VRGRRKKKTPRKAED 

TRENRKLENKNAFLEKKTVPKKQRNQDRSKSAA 

ELEKLMPVSAQTPKGRRLSGEERGLWSTDSAEE 

DKETKRNESKKPKKDEVKETKELKKVKKGEIRD 

LKTKTREDPKENRKTKKEKFVESQVESESSVLND 

orrrciJi^aJluLrloUoKjitls.yN 1 ivoAKbltA(j(Ji-/M 

GLEHGFEKPLDSAMSAEEDTDVRGRRKKKTPRK 

AEDTRENRIO.ENKNAFLEKKTVPKXQRNQDRSK 

SAAELEKLMPVSAQTPKGRRLSGEERGLWSTDS 

AEEDKETICRNESKJCPKKDEVKETKELKKVKKGE 
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Amino acid sequence (A=Alaninc C=Cystcinc, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycinc, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=l)nknown, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










IRDLKTKTREDPKENRKTKKEKFVESQVESESSV 
LNDSPFPED/RQ*RATFRQQREEKSPDDLKKKKA 
KAGKLKDKSKPDLESSLESLVFDLRTKKPJSEAK 
EELKESKKPK 


3850 


A 


1113 


3975 


PAAAAAAAAAAAAAAGRGPSFTPCFSPSLAVEPS 

RRTRLGSDPAQAMAGNVKKSSGAGGGSGSGGS 

GSGGLIGLMKDAFQPHHHHHHHLSPHPPGTVDK 

KMVEKCWKLMDKVVRLCQNPKLALKNSPPYIL 

DLLPDTYQHLRTILSRYEGKMETLGENEYFRVF 

MENLMKKTKQTISLFKEGKERMYEENSQPRRNL 

TKLSLIFSHMLAELKGIFPSGLFQGDTFRITKADA 

AEFWRKAFGEKTIVPWKSFRQALHEVHPISSGLE 

AMALKSTIDLTCNDYISVFEFDIFTRLFQPWSSLL 

RNWNSLAVTHPGYMAFLTYDEVKARLQKFIHKP 

GSYIFRLSCTRLGQWAIGYVTADGNILQTIPHNKP ' 

LFQALIDGFREGFYLFPDGRNQNPDLTGLCEPTP 

QDHIKVTQEQYELYCEMGSTFQLCKICAENDKD 

VKIEPGGFILMCTSCLTSWQESEGQGCPFCRCEIK 

GTEPrWDPFDPRG SG SLLRQG AEG APSPNYDDD 

DDERADDTLFMMKELAGAKVERPPSPFSMAPQA 

SLPPVPPRLDLLPQRVCVPSSASALGTASKAASGS 

LHKDKPLPVPPTLRDLPPPPPPDRPYSVGAESRPQ 

RRPLPCTPGDCPSRDKLPPVPSSRLGDSWLPRPIP 

KYPVSAPSSSDPWTGRELTNRHSLPFSLPSQMEP 

RPDVPRLGSTFSLDTSMSMNSSPLVGPECDHPKI 

KPSSSANAIYSLAARPLPVPKLPPGEQCEGEEDTE 

YMTPSSRPLRPLDTSQSSRACDCDQQIDSCTYEA 

MYNIQSQAPSITESSTFGEGNLAAAHANTGPEES 

ENEDDGYDVPKPPVPAVLARRTLSDISNASSS/FG 

LFVLERDP*PQKVTEGSQVPERPPKPFPRRINSER 

KAGSCQQGSGPAASAATA\SPQLSSEIENLMSQG 

YSYQDIQKALVIAQNNIEMAKNILREFVSISSPAH 

VAT 


3851 




2 


2781 


GRVGSMDGAMGPRGLLLCMYLVSLLILQAMPA 

LGSATGRSKSSEKRQAVDTAVDGVFIRSLKVNC 

KVTSRFAHYVVTSQWNTANEAREVAFDLEIPK 

TAFISDFAVTADGNAFIGDIKDKVTAWKQYRKA 

AISGENAGLVRASGRTMEQFTIHLTVNPQSKVTF 

QLTYEEVLKRNHMQYEIV1KVKPKQLVHHFEIDV 

DIFEPQGISKLDAQASFLPKELAAQTIICKSFSGICK 

GHVLFRPTVSQQQSCPTCSTSLLNGHFKVTYDVS 

RDKICDLLVANNHFAHFFAPQNLTNMNKNVVFV 

IDISGSMRGQKVKQTKEALLKILGDMQPGDYFD 

LVLFGTRVQSWKGSLVQASEANLQAAQDFVRGF 

SLDEATNLNGGLLRGIEILNQVQESLPELSNHASI 

LIMLTDGDPTEGVTDRSQILKNVRNAIRGRFPLY 

NLGFGHNVDFNFLEVMSMENNGRAQRIYEDHD 

ATQQLQGFYSQVAKPLLVDVDLQYPQDAVLALT 

QNHHKQYYEGSEIVVAGR1ADNKQSSFKADVQA 

HGEGQEFSITCLVDEEEIVOCKLLRERGHMLENHV 

ERLwAYLTIQELLAKRMKVDREVRANLSSQALR 

MSLD YGF VTPLTSMSIRGMADQDGLKPTIDKPS E 

DSPPLEMLGPRRTFVLSALQPSPTHSSSNTQRLPD 

RVTGVDTDPHFnHVPQKEDTLCFNINEEPGVILS 

LVQDPNTGFSVNGQLIGNKARSPGQHDGTYFGR 
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to first amino 

acid residue of 
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Predicted end 
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to last amino 
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peptide 
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Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Scrine, 
T=Thrconine, V=Valine,W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 




>. 






LGIANPATDFQLEVTPQN1TLNPGFGGPVFSWRD 

QAVLRQDGVVVTINKKRNLVVSVDDGGTF\EVV\ 

LHRVWVKGSSWHQDFLGLLMCWDKSIGMSSPGR 

KGCWGQ\FFHPIRFLKVS*HPPPGSDPQKAQMPT 

MVVRNPPGLTVTARGLQKDYSKDPWHGAEVSC 

WFI\HNNGA*r\TDCAYTDYI\VPDTF 


3852 


A 


39 


1735 


TQVAEAGRGEGWAGAETGRPQSAGMNLELLES 

FGQNYPEEADGTLDCISMALTCTFNRWGTLLAV 

GCNDGRIVIW\DF\LTRGIA*NKFSAHIHPVCSLC 

WSRDGHKLVSASTDNIVSQWDVLSGDCDQRFRF 

PSP1LKVQYHPRDQNKVLVCPMKSAPVMLTLSD 

SKHVVLPVDDDSDLNWASFDRRGEYIYTGNAK 

GKILVLKTDSQDLVASFRVTTGTSNTTAIKSIEFA 

RKGSCFLINTADPJIRVYDGREILTCGRDGEPEPM 

QKLQDLVNRTPWKKCCFSGDGEYTVAGSARQH 

ALYIWEKSIGNLVKILHGTRGELLLDVAWHPVRP 

UASISSGWS1WAQNQVENWSAFAPDFKELDEN 

VEYEERESEFDIEDEDKSEPEQTGADAAEDEEVD 

VTSVDPIAAFCSSDEELEDSKALLYLPIAPEVEDP 

EENPYGPPPDAVQTSLMDEGASSEKKRQSSADG 

SQPPKKKPKTTNIELQGVPNDEVHPLLGVKGDG 

KSKKKQAGRPKGSKGKEKDSPFKPKLYKGDRGL 

PLEGSAKGKVQAELSQPLTAGGAISELL 


3853 


A . 


45 


2603 


PLLFTCGREVRARDPEKEGTIVVAGLKVQVQPRF 

LWILCFSMEETQGELTSSCG.SKTMANVSLAFRDV 

SIDLSQEEWECLDAVQRDLYKDVMLENYSNLVS 

LDLEYKYITKNLLSEKNVCKIYLSQLQTGEKSKN 

TIHEDTIFRNGLQCKHEFERQERHQMGCVSQMLI 

QKQISHPLHPKMAREKSYECKECRKAFRQQSYLI 

QHLRIHTGERPYKCMECGKAFCRVGDLRVHHTI 

HAGERPYECKECGKAFRLHYHLTEHQRIHSGVK 

PYECKECGKAFSRVRDLRVHQTIHAGERPYECK 

ECGKAFRLHYQLTEHQRIHTGERPYECKVCGKT 

FRVQRHISQHQKIHTGVKPYKCNECGKAFSHGS 

YLVQHQKIHTGEKPYECKECGKSFSFHAELARH . 

RRIHTGEKPYECRECGKAFRLQTELTRHHRTHTG 

EKPYECKECGKAF1CGYQLTLHLRTHTGEIPYEG 

KECGKTFSSRYHLTQHYRIHTGEKPYICNECGKA 

FRLQGELTOHHRIHTCEKPYECKECGKAFfflSNQ 

FISHQRIHTSESTYICKECGKIFSRRYNLTQHFKIH 

TGEKPYICNECGKAFRFQTELTQHHRIHTGEKPY 

KCTECGKAFIRSTHLTQHHRIHTGEKPYECTECG 

KTFSRHYHLTQHHRGHTGEKPYICNECGNAFICS 

YRLTLHQRIHTGELPYECKECGKTFSRRYHLTQH 

FRLHTGEKPYSCKECGNAFRLQAELTRHHTVHTG 

EKPYKCKECGKAFSVNSELTRHHRIHTGEKPYQC 

KECGKAFIRSDQLTLHQ\KJILVR\NPMHNVKRIR 

WPLENAL*QRICNLRNFLFVTEHVGIPFTSCSQFI 

RNYFVC 


3854 


A 


108 


894 


LQSCWVPGDPWPSVGWLSWLKDLPSCEIHSASLS 
AVLQGPQCSEMLWPKNLTSWDDSSSVSSGISDTI 
DNLSTDDINTSSSISSYANTPASSRKNLDVQTDAE 
KHSQVERNSLWSGDDVKKSDGGSDSGIKMEPGS 
KWRRNPSDVSDESDKSTSGKKNPVISQTG S WRR 
GMTAQVGITMPRTKASAPAGALKTPGTGKRPGL 
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Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Ispleucine, K=JLysine, L=Leucine, M=MethioDine, 
N=Asparagine, P=ProIine, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion . 










S\GPGAPTPAAPPQLARMAWAFSLSAASTPAVSP 
STSPSAVEGSPATILPLASSPPPRTTP*LPLSELTV* 
RPQELVRGRGCLGPGAPTPAAPPQLARMAWAFS 
LSAASTPAVSPSTSPSAVEGSPATILPLASSPPPRT 
TP 


3855 


A 


1 


772 


FRGGDGAPGVLKPGNPLPFPLPPLQYPPPSTLSHS 

DNLAMTSRSTARPNGQPQASKICQFKLVLLGESA 

VGKSSLVLRFVKGQFHEYQESTIGAAFLTQSVCL 

DDTTVKFEIWDTAGQERYHSLAPMYYRGAQAAI 

VVYDITNQETFARAKTWVKELQRQASP\SIWGL 

AGNKADLANKRMVEYEEAQAYADDNSLLFMET 

SAKTAMNVNDLFL\AIA*EVAKRVNPQNLG\G\A 

AGRSRGVDLHEQS\QQNKSQCCSN 


3856 


A 


2815 


352 


LGLEAAARPRPGGPAAMQDGNFLLSALQPEAGV 

CSLALPSDLQLDRRGAEGPEAERLRAARVQEQV 

RARLLQLGQQPRHNGAAEPEPEAETARGTSRGQ 

YHTLQAGFSSRSQGLSGDKTSGFRPIAKPAYSPA 

SWSSRSAVDLSCSRRLSSAHNGGSAFGAAGYGG 

AQPTPPMPTRPVSFHERGGVGSRADYDTLSLRSL 

RLGPGGLDDRYSLVSEQLEPAATSTYRAFAYER 

QASSSSSRAGGLDWPEATEVSPSRHRAPAVRTL 

QRFQSSHRSRGVGGAVPGAVLEPVARAPSVRSLS 

LSLADSGHLPDVHGFNSYGSHRTLQRLSSGFDDI 

DLPSAVKYLMASDPNLQVLGAAYIQHKCYSDAA 

AKKQARSLQAVPRLVKLFNHANQEVQRHATGA 

MRNLIYDNADNKLALVEENGIFELLRTLREQDDE 

LRK3WTGILWLSSSDHLKDRLAKKTPLE\QL'RD 

LGV*APLSGAGGPP\LIQQNASEAEEFYNATGFPR 

NLSSASQATRQKMRECHGLVDALVTSINHALDA 

GKCEDKSVENAVCVLRNLSYRLYDEMPPSALQR 

LEGRGRRDLAGAPPGEVVGCFTPQSRRLRELPLA 

ADALTFAEVSKDPKGLEWLWSPQIVGLYNRLLQ 

RCELNRHTTEAAAGALQNITGG\DPRGPGGLSRL 

ALEQERILNPLLDRVRTADHHQLRSLTGLIRNLS 

RNARNKDEMSTKVV\SHLI\EKLPGSVGEKSPPAE 

VLV\N1\1AVFNNLGWLASPI/ALARDLLYFDGLRK 

LIFKKKRDSPDSEKSSRAASSLLANLWQYNKLH 

RDFRAKGYRKEDFLGP 


3857 


A 


1034 


204 


VAVTLLSQLPSAIQRTAAWEMRAPLTFRVPLALD 

LKPEHCTVNVDNSLS1PVIAAELVVRKPSEKGM 

QQKKKTKDLGFRAGKESKTEWRK*GLQDMASQ 

MFALPLK*PVTAAFHDSSMPSSLLQIEMEQLFLE 

ARLQ/PDSKSEARRNQCDSMLLRNQQLCSTCQE 

MKMVQPRTMKIPDDPKA SFENCMS YRMSLHQP 

KFQTTPEPFHDDIPTENIHLQNL/PILGPRTAVFHG 

LLTEAYKTLKERQRSSLPRKEPIGKTTEAVSGRSS 

SPPRLPERK 


3858 


A 


203 


3469 


SHQEIEQNSAMAPRKRGGRGISFIFCCFRNNDHPE 

ITYRLRNDSNFALQTMEPALPMPPVEELDVMFSE 

LVDELDLTDKHREAMFALPAEKKWQrYCSKKK 

DQEENKGATSWPEFYIDQLNSMAARKSLLALEK 

EEEEERSKT1ESLKTALRTKPMRFVTRFIDLDGLS 

CILOTLKTMDYETSESRIHTSLIGCIKALMIvrNSQG 

RAHVLAHSESINVIAQSLSTEMKTKVAVLEILGA 

VCLVPGGHKKVLQAMLHYQKYASERTRFQTLIN 
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nucleotide 
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Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=ThreoDine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










DLDKSTGRYRDEV SLKTAIMSFINAVLSQG AGVE 

SLDFRLHLRYE\FLMLGIHPVMDKLRKHENSTLD 

RHLDFFEMLRNEDELEFAKRFELVHIDTKSATQM 

FELTRKRLTHSEAYPHFMSILHHCLQMPYKRSGN 

TVQYWLLLDRIIQQIVIQNDKGQDPDSTPLENFNI 

KNVVRMLVNENEVKQWKEQAEKMRKEHNELQ 

QKLEKKERECDAKTQEKEEMMQTLNKMKEKLE 

KETTEHKQVKQQVADLTAQLHELSRRAVCASIP 

GGPSPGAPGGPFPSSVPGSLLPPPPPPPLPGGMLPP 

PPPPLPPGGPPPPPGPPPLGAIMPPPGAPMGLALK 

KKSIPQPTNALKSFNWSKLPENKLEGTVWTEIDD 

TKVFKILDLEDLERTFSAYQRQQDFFVNSNSKQK 

EADAIDDTLSSKLKVKELSVIDGRRAQNCNILLS 

RLKLSNDEIKRAILTMDEQEDLPKDMLEQLLKEV 

PEKSDIDLLEEHKHELDRMAKADRFLFEMSRINH 

YQQRLQSLYFKKKFAERVAEVKPKVEAIRSGSEE 

VFRSGALKQLLEVVLAFGNYMNKGQRGNAYGF 

KISSLNKIADTKSSIDKNITLLHYLITIVENKYPSV 

LNLNEELRDIPQAAKVNMTELDKEISTLRSGLKA 

VETELEYQKSQPPQPGDKFVSVVSQFITVASFSFS : 

DVEDLLAEAKDLFTKAVKHFGEEAGKIQPDEFF 

GIFDQFLQAVSEAKQENENMRKKKEEEERRAPJvI 

EAQLKEQRERERKMRKAKENSEESGEFDDLVSA 

LRSGEVFDKDLSKLKRNRKRITNQMTDSSRERPI 

TKLNF 


3859 


A 


1279 


141 


RVEHLSEFLVDIKPSLTFDVIPLLDPYGPAGSDPS 

LEFLVVSEETYRGGMAENRFRLENDLEELALYQI 

QLLKDLRHTENEEDKVSSSSFRQRMLGNLLRPPY 

ERPELPTCLYVIGLTGISGSGKSSIAQRLKGLGAF - 

VIDSDHLGHRAYAPGGPAYQPVVEAFGTDILHK 

DGIINRKVLGSRWGNKKQLKILTDMWPnAKLA 

REEMDRAVAEGKRVCVIDAAVLLEAGWQNLVH 

EVWTAVBPETEAVRPJVERDGLSEAAAQSRLQSQ 

MSGQQLVEQSHVVLST\CGSRISPNARWRKPGPS 

CRSAFPRLIRPSTEKFSVGPDWLLELTSDPWRRN 

GGLDAHPGSGPEVQAILCRTWPGLVDTGSLPNTL 

VFGQH 


3860 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA . 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDWEALSEEHMEADGHAAWFGTWDIISRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINWLA 

GGHVVPRDEIRKLMESQDIFTGTQTELIAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cystcinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucinc, K=Lysine, ^Leucine, M=Mcthioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










EPWLGVENDREELQTCLDCEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRJDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEKNKEVVVKJFIKKEKVLEDCWIEDPKLG 

KVTLEIAJLSRVEHANIKVLDIFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPL ASYIFRQVRAG\Q 

SRLVSAVGYLRLKDIIHRDIKDENIV1AEDFTIKLI 

DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 

RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3861 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGS V 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDWEALSEEHMEADGHAAWFGTWDIISRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

fflTDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GKNITFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINVVLA 

GGHVVPRDEIRKLMESQDIFTGTQTELIAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPyAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 

EPWLGVENDREELQTCLKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVTVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPG STHS TAAELTGPS L VE VLRARP WFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

1 AVJJKblsJNKbV VVKriKJtbKVLtDCWlbDrKLG 

KVTLEIAILSRVEHANIIKVLDIFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAGXQ 

SRLVSAVGYLRLKDIIHRDIKDENIVIAEDFTIKLI 

DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
' corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of. 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Hislidine, 
l=IsoIeucine, K=Lysinc, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W"=Tryptophan, Y=Tyrosine, 
X=Unknoivn, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










RGPELEMWSLGVTLYTLWEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3862 


A 


399 


2069 


TMDRSKRNSIAGFPPRVE\RLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYiNSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 

LKRDENGYSAVVADFGLAEKIPDVSMGSEKLA 

VVGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKE1PPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3863 


A 


399 


2069 


TMDRSKRNS1AGFPPRVE\RLEEFEGGGGGEGNV 
SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 
FFSEVFKVRHRASGQVMALKMNTLSSNRANML 
KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 
WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 
LKRDENGYSAWADFGLAEKIPDVSMGSEKLA 
WGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 
ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 
FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 
EEQERDRICLQPTARGLLEKAPGVKRLSSLDDKIP 
HKSPCPRRTIWLSRSQSDIFSRKPPRTySVLDPYY 
RPRDG AARTPKVNPFS ARQDLMGGKIKFFDLPSK 
SV1SLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 
"SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 
YRVKEEPPFRASALPAAQAHEAMDCSILQEENGF 
GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 
GIGLQTQGKQDG 


3864 


A 


3 


911 


SWNMDSDSCAAAFHPEEYSPSCKRRRTVEDFNK 

FCTFVLAYAGYIPYPKEELPLRSSPSPANSTAGTI 

DSDGWDAGFSDIASSVPLPVSDRCFSHLQPTLLQ 

RAKPS>ni,LDRKKTDKLKKI<KKRKRRDSDAPGK 

EGYRGGLLKLEAADPYVETPTSPTLQDIPQAPSD 

PCSGWDSDTPSSGSCATVSPDQVKEIKTEGKRTI 

VR/QEAQLMARNDGNFSSLLESIFPS\DDDSWDLV 

TCFCMKPFAGRPMIECNECHTWIHLSCAKIRKSN 

VPEVFVCQKCRDSKFDIRRSNRSRTGSRKLFLD 


3865 . 


A 


3 


3573 


QERLRSRSRPDRAAREAGSARGRQPKRTERVEQ 

FLTIARRRGRRSMPVSLEDSGEPTSCPATDAETAS 

EGSVESASETRSGPQSASTAVKERPASSEKVKGG 

DDHDDTSDSDSDGLTLKELQNRLRRKREQEPTE 

RPLKGIQSRLRKKRREEGPAETVGSEASDTVEGV 

LPSKQEPENDQGWSQAGKDDRESKLEGKAAQD 

IKDEEPGDLGRPKPECEGYDPNALYCICRQPHNN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=Glycine, H=Histidine, 
l^lsoleucine, K=Lysine, L/=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










RFMICCDRCEEWFHGDCVGISEARGRLLERNGE 

DYICPNCTILQVQDETHSETADQQEAKWRPGDA 

DGTDCTSIGTIEQKS SEDQGIKGRIEKAANPSGKK ' 

KLKIFQPGPGPVPTQLPVLWQVLEIAVSRSISAFT 

LLHCISCKVIEAPGASKCIGPGCCHVAQPDSVYCS 

NDCILKHAAATMKFLSSGKEQKPKPKEKMKMK 

PEKPSLPKCGAQAGIKISSVHKRPAPEiaaETTVK 

KAVVVPARSEALGKEAACESSTPSWASDHNYNA 

VKPEKTAAPSPSLLYKSTKEDRRSEEKAAATAAS 

KKTAPPG STVGKQPAPRNL VPKKS SFANV AAAT 

PAIKKPPSGFKGTIPKRPWLSATPSSGASAARQAG 

PAPAAATAASKKFPGSAALVGAVRKPVVPSVPM 

ASPAPGRLGAMSAAPSQPNSQIRQMRRSLKEIL 

WK/RFLFFILFRVNDSDDLIMTENEVGKIALHIEK 

EMFNLFQVTDN/RAYKSKYRSIMFNLKDPKNQG 

LFHRVLREEI SLAKLVRLKPEELVSKELSTWKER 

PARSVMESRTKLHNESKKTAPRQEAIPDLEDSPP . 

VSDSEEQQESARAVPEKSTAPLLDVFSSMLKDTT 

SQHRAHLFDLNCKICTGQVPSAEDEPAPKKQKLS 

ASVKKEDLKSKHDSSAPDPAPDSADEVMPEAVP 

EVASEPGLESASHPhfVDRTYFPGPPGDGHPEPSPL 

EDLSPCPASCGSGVVTTVTVSGRDPRTAPSSSCT 

AVASAASRPDSTHMVEARQDVPKPVLTSVMVPK 

SILAKPSSSPDPRYLSVPPSPNISTSESRSPPEGDTT 

LFLSRLSTIWKGFINMQSVAKFVTKAYPVSGCFD 

YLSEDLPDTIHIGGRIAPKTVWDYVGKLKSSVSK 

ELCLIRFHPATEEEEVAYISLYSYFSSRGRFGVVA 

NNNRHVKDLYLIPLSAQDPVPSKLLPFEGPGKRR 

LSGWR 


3866 


A 


2 . 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLWIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

G\LPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALVVLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLiaWERIIAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKJFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAVVTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKEIQLMHRAPVVGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLV VSEEQFKVFTLPKV S AK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCystcine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucinc, K=Lysine, L=Leucine, [^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LKLKLTALEGSRVRRVSVAHFGSRRAEDYGEHH 

LAVLTNLGDIQWSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKG\LVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3867 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 
QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 
FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGAIK 
LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 
LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 
GAAPSATQITVVLPHSSCELLYLGTESGNVFVVQ 
LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 
EALQEHPRDPNQILIGYSRGLVVI WDLQGSRVLY 
HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 
VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 
G\LPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 
FTSRVIGFTVLTEADPAATFDDPYALVVLAEEEL 
WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 
IPLKLWERIIAAGSRQNAHFSTMEWPIDGGTSLTP 
APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 
- STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 
DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 
LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 
RLAARSGPVRFEPGFQPFVLVQCQPPAWTSLAL 
HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 
PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 
SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 
QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 
PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 
QAKEIQLMHRAPWGILVLDGHSVPLPEPLEVAH 
DLSKSPDMQGSHQLLVVSEEQFKyFTLPKVSAK 
LKLKLTALEGSRVRRVSVAHFGSRRAEDYGEHH 
LAVLTNLGDIQVVSLPLLKPQVRYSCIRREDVSGI 
ASCVFTKYGQGFYLISPSEFERFSLSTKG\LVEPRC 
LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 
GEEKQPGLVMERALLSDERAATGWHIEPPWGA 
ASAMAEQSEWLSVQAAR 


3868 


A 


1 


2497 


GDSGGPLVCEEPSGRFFLAGIVSWGIGCAEARRP 

GVYARVTRLRDWILEATTKASMPLAPTMAPAPA 

APSTAWPTSPESPVVSTPTKSMQALSTVPLDWVT 

VPKLQECGARPAMEKPTRWGGFGAASGEVPW 

QVSLKEGSRHFCGATWGDRWLLSAAHCFNHT 

KVEQVRAHLGTASLLGLGGSPVK1GLRRWLHP 

LYNPGDLDFDLAVLELASPLAFNKYIQPVCLPLAI 

QKFPVGRKCMISGWGNTQEGNATKPELLQKASV 

GIIDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQ 

VSGKALYESELADARRVLDETARERARLQIEIG 

KLRAELDEVNKSAKKREGELTVAQGRVKDLESL 

FHRSEVELAAALSDKRGLESDVAELRAQLAKAE 

TV1U AXIAWCYt rvCTT x >m \rr\T Tjvrn pr\OT f\CGT T\~r- 

lAjritt V AKi^JjlilsJb I JLMKVLJL.r,JNKC^bLt^ilfaL.DF 
RKSVFEEEVRETRRRHERRLVEVDSSRQQEYDFK 
MAQALEELRSQHDEQVRLYKLELEQTYQAKLDS 
AKLSSDQNDKAASAAREELKEARMRLESLSYQL 
SGLQKQASAAEDRIRELEEAMAGERDKFRKMLD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteinc, D=Asparlic Acid, 
E=Glutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I=lsoleucinc, K=Lysine, L=Leucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
TVThreonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possiblc nucleotide insertion 










AKEQEMTEMRDVMQQQLAEYQELLDVKLALD 

MEINAYRKLLEGEEERLKLSPSPSSRVTVSRATSS 

SSGSLSATGRLGRSKRKR\WRWRSPW\QRPKRPG 

HGHGWQRWLPPGPAGLGLGQRNHIEEIDLEGKFV 

QLKNNSDKDQSLGNWRJKRQVLEGEE1AYI<FTP 

KYILRAGQMVTVWAAGAGVAHSPPSTLVWKGQ 

SSWGTGESFRTVLVNADGEEVAMRTVKKSSVM 

RENENGEEEEEEAEFGEEDLFHQQGDPRTTSRGC 

YVM 


3869 


A . 


1 


1942 


RYRAGIPGDGRKDYIRLTRPGLTLPGRAMFARGS 

RRRRSGRAPPEAEDPDRGQPCNSCREQCPGFLLH 

GWRKICQHCKCPREEHAVHAVPVDLER1MCRLIS 

DFQRHSISDDDSGCASEEYAWVPPGLKPEQVYQ 

FFSCLPEDKVPYVNSPGEKYRIKQLLHQLPPHDS 

EAQYCTAL\EE\EEKKELRAFSQQRKRENLG/RLG 

IVPJFPVTIT\GAI\CEECGKQIGGGDIAVF\ASRASL 

GLLLGQPSCRVCTTCQELLVDLIYFYHVGKVYC 

GRHHAECLRPRCQACDEIIFSPECTEAEGRHWHM 

DHFCCFECEASLGGQRYVMRQSRPHCCACYEAR 

HAEYCDGCGEHIGLDQGQMAYEGQHWHASDRC 

FCCSRCGRALLGRPFLPRRGLIFCSRACSLGSEPT 

APGPSRRSWSAGPVTAPLAASTASFSAVKGASET 

TTKGTSTELAPATGPEEPSRFLRGAPHRHSMPEL 

GLRSVPEPPPESPGQPNLRPDDSAFGRQSTPRVSF 

RDPLVSEGGPRRTLSAPPAQRRRPRSPPPRAPSRR 

RHHHHNHHHHHNRHPSRRRHYQCDAGSGSDSE 

SCSSSPSSSSSESSEDDGFFLGERIPLPPHLCRPMP. 

AQDTAMETFNSPSLSLPRDSRAGMPRQARDKNC 

IVA 


3870 


A 


2 


3485 .. 


fvwrvfyvhascmpprarswegahapvgmhv 

aeahacssqqqqmppaqfwmlewllhlcafls 

tpsfphwcccsnphgsiadkpeeivpaskpsraae 

nmaveprvatikqrpssrcfpagsdmnsvyerq 

giavmtptvpgspkapflgiprgtmrrqksidsri . 

flsgiteeerqflappmlkftrslsmpdtsedippp 

pqsvppsppppspttyncpksptprvygtikpafnq 

nsaakvspatrsdtvatmmrekgmyfrreldr 

ysldsedlysrnagpqanfrnkrgqmpenpyse 

vgkiaskavyvpakparrkgmlvkqsnvedspe 

ktcsipiptuvkepstsssgkssqgssmeidpqape 

ppsqlrpdesltvsspfaaaiagavrdrekrlea 

rrnspaflsadlgdehvglGppaprtrpsmfpee 

gdfadedsaeqlsspmpsatprepenhfvggaea 

sapgeagrplnstskaqgpesspavpsassgtag 

pgnyvhpltgrlldpssplalalsardramkes 

qqgpkgeapkadlnkplyidtkmrpsldagfpt 

vtrqntrgplrrqetenkyetdlgrdrkgddk 

knmlidimdtsqqksagllmvhtvdatkldna 

lqeedekaevemkpds spsevpeg vseteg alqi 

saapepttvpgrtiv avg smee avilpfrippppla 

SVDLDEDFIFTEPLPPPLEFANSFDIPDDRAASVPA 

LSDLVKQKKSDTPQSPSLNSSQPTNSADSKKPAS 

LSNCLPASFLPPPESFDAVADSGIEEVDSRSSSDH 

HLETTSTISTVSSISTLSSEGGENVDTCTVYADGQ 

AFMVDKPPVPPKPKMKPIIHKSNALYQDALVEE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Gluiamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=IsoIcucine, K=Lysine, L=Leucinc, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosint, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DVDSFVIPPPAPPPPPGSAQPGMAKVLQPRTSKL 

WGDVTEIKSPILSGPKANVISELNSILQQMNREKL 

AKPGEGLDSPMGAKSASLAPRSPEIMSTISGTRST 

TVTFTVRPGTSQPITLQSRPPDYESRTSGTRRAPS 

PWSPTEMNKETLPAPLSAATASPSPALSDVFSLP 

SQPPSGDLFGLNPAGRSRSPSPSILQQPISNKPFTT 

KPVHLWTKPDVADWLESLNLGEHKEAFMDNEI 

DGSHLPNLQKEDLIDLGVTRVGHRMNIERALKQ 

LLDR ' 


3871 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

KKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHIEDGMGRNLADRCTD. 

EVNALVLQTQQEI1ENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQEDIVFRFSLG WSSLV 

HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TPATPDNASQEELMrTLVTGLASVTSRTSMGlIIV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 

VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 

QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 

NEES 


3872 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHffiDGMGRNLADRCTD 

EVNAJLVLQTQQEIIENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQEDrVFRFSLG WSSLV 

HRFLGPRNAQRVLLGLSEPEFQLPRSLASTPTAPT 

TPATPDNASQEELMITLVTGLASVTSRTSMGIirV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 

HAKERAFKQQFVNYATEKLRMrVSSTSANCSHQ 

VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 

QLEKIQNNSKLLRN1CAVQLENELENFTKQFLPSS 

NEES 


3873 


A 


2944 


2089 


PVCTALTPGRMTDDKDVLRDVWFGRIPTCFTLY 
QDEITEREAEPYYLLLPRVSYLTLVTDKVKKHFQ 
KVMRQEDISEIWFEYEGTPLKWHYPIGLLFDLLA 
SSSALPWNITVHFKSFPEKDLLHCPSIGDAIEAHF 
MSCMKEADALKHKSQVl>tEMQKKDHKQLWMG 
LQNDRFDQFWAINRKLMEYPAEENGFRY1PFRIY . 
. QTTTERPFIQKLFRPVAADGQLHTLGDLLKEVCP 
SAIDPEDGEKKNQVMIHGIEPMLETPLQWLSEHL 
SYPDNFLHTSIEPQPTD 


3874 


A 


776 


366 . 

*•* 


Q ARG AP S SPMCPLPLAA AA V AAPRAPLRLLNRG 

LAAAMSTAQSLKSVDYEVFGRVQGVCFRMYTE 

DEARKIGVVGWVKNTSKGTVTGQVQGPEDKVN 

SMKSWLSKVGSPSSPJDRTNFSNEKTISKLEYSNF 

SIRY 


3875 


A 


1081 . 


182 


SLSSCQTDPRPMSAPLDAALHALQEEQARLKMR 

LWDLQQLRKELGDSPKDKVPFSVPKIPLVFRGHT 

QQDPEVPKSLVSNLPJHCPLLAGSALITFDDPKVA 

EQVLQQKEHTIhnvaEECRLRVQVQPLELPMVTTIQ 

VMVSSQLSGRRVLVTGFPASLRLSEEELLDKLEIF 

FGKTRNGGGDVDVRELLPGSVMLGFARDGVAQ 

RLCQIGQFTVPLGGQQYPLRVSPYVNGEIQKAEI 

RSQPVPRSVLVLNIPDILDGPELHDVLEIHFQKPT 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide, 
location 
' corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutomic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutaminc, R=Argininc, S=Serine, 
i*=inrconine, V^Vahne, W= Tryptophan, Y=lyrosine, 
X=Unkno\vn, *=Stop codon, /==possible nucleotide deletion, 
\ppossible nucleotide insertion 










RGGGEVEALTVVPQGQQGLAVFTSESG 


3876 


A 


26 


431 


RMMKCPQALLAIFWLLLSWVSSEDKWQSPLSL 
VVHEGDTVTLNCSYEVTNFRSLLWYKQEKKAPT 
FLFMLTSSGIEKKSGRLSSILDKKELSSILNITATQ 
TGDSAIYLCAVEAQCSLVTCSLYSNSTAEALQL 


3877 


A 


3 


1291 


KAFRLLAERGAAAAMLWSGCRRFGARLGCLPG 

GLRVLVQTGHRSLTSCmPSMGLNEEQKEFQKV 

AFDFAAREMAPMvtAEWDQKELFPVDVMRKAA 

QLGFGGVYIQTDVGGSGLSRLDTSVIFEALATGC 

TSTTAYISIHNMCAWMIDSFGNEEQRHKFCPPLC 

TMEKFASYCLTEPGSGSDAASLLTSAKKQGDHYI 

LNGSKAFISGAGESDrfVVMCRTGGPGPKGISCIV 

VEKGTPGLSFGKKEKKVGWNSQPTRAVIFEDCA 

VPVANRIGSEGQGFLIAVRGLNGGRINIASCSLGA 

AHASVILTRDHLNVRKQFGEPLASNQYLQFTLA 

DMATRLVAARLMVRNAAVALQEERKDAVALCS 

MAKLFATDECFAICNQALQMHGGYGYLKDYAV 

QQYVRDSRVHQILEGSNEVMRILISRSLLQE 


3878 

- 


A . 


10 . 


1014 


LPGSTISSSGCQAPGRADSSGGARNSRRGDSRPG 

SCNRQAVAPPCPSPGPQSRHWIHRGTAPQAGETR 

TLGRGSSAPNACSASVTPCCPSSPPS*SCL*PTRRS 

PQNSSSTEVYRGFWQHGLPST**PFSS*QWPGQH 

TQGCSKLLGKQTTHLPCSTWPA* *PSPSCLTRFR* 

W*PSLMCLWASSCSVCV*SPSGSCRH*LWGTHST 

SRTC*ARRSSALPTGLCTDDTSWASSSKARPCAL 

QRPSSLSSLSPCLTC*W*LSSSSPMSARSPAGAET 

GSWATGSPRLTQWKSSRLTSTSHSARSAWKPSA 

TESTPSWPRFSSWTSGEDPASPAPAI 


3879 


A 


200 


699 


LLLTGYIQTLQNQQLSGNQQEMQAVDNLTSAPG 

NTSLCTRDYKITQVLFPLLYTVLFFVGLITNGLA 

MWFFQIRSKSNFIIFLKNTVISDLLMILTFPFK1LS 

DAKLGTGPLRTFVCQVTSVIFYFTMYIS1SFLGL1T 

IDRYQKTTRPFKTSNPKNLLGAKILK 


3880 


A 


26 


169 


QPETDTMVHLTPEEKSAVTALWGKVNVDEDAG 
DDLCQILVDRPRLRI 


3881 


A 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPPAC 

RIMPTTVDDVLEHGGEFHFFQKQMFFLLALLSAT 

FAPIYVGrVFLGFTPDHRCRSPGVAELSLRCGWSP 

AEELNYTVPGPGPAGEASPRQCRRYEVDWNQST 

FDCVDPLASLDTNRSRLPLGPCRDGWVYETPGSS 

IVTEFNLVCANSWMLDLFQSS VNVGFF1GSMSIG 

YIADRFGRKLCLLTTVLINAAAGVLMAISPTYTW 

MLIFRLIQGLVSKAGWLIGYILITEFVGRRYRRTV 

GIFYQVAYTVGLLVLAGVAYALPHWRWLQFTV 

ALPNFFFLLYYWCIPESPRWLISQNKNAEAMRIIK 

HIAKKNGKSLPASL 


3882 


A 


573 


1620 


KSKCRFPEGLSEGFGPMRKEALSSGSVQEAEAM 

LDEPQEQAEGSLTVYVISEHSSLLPQDMMSY1GP 

KRTAVVRGIMHREAFNIIGRRTVQVAQAMSLTED 

VLAAALADHLPEDKWSAEBCRRPLKSSLGYEITFS 

LL,WrJJJrKS>rtUV Y WL/lbOAVKKx VtjrrLNAJLGAA 

GNFSVDSQILYYAMLGVNPRFDSASSSYYLDMH 

SLPHVINPVESRLGSSAASLYPVLNFLLYVPELAH 

SPLYIQDKDGAPVATNAFHSPRWGGIMVYNVDS 

KTYNASVLPVRVEVDMVRVMEVFLAQLRLLFGI 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
. to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycinc, H=Histidine, 
Msoleticinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Giutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










AQPQLPPKCLLSGPTSEGLMTWELDRLLWARSV 
ENLATATTTLTSLA 


3883 


A 


2369 


844 


RIHREEDFQFILKGIARLLSNPLLQTYLPNSTKKIQ 

FHQELLVLFWKLCDFNKVGQPRGALQGDGEQLP 

Q*PGGRDSVRLRGVGQSCPSLELSPLGPSPHP*KF 

LFFVLKSSDVLDILVPILFFLNDARADQSRVGLM 

HIG VFILLLL S GECNFG VRLNKPY SIR VPMDIP VF 

TGTHADLLUAVFHKIITSGHQRLQPLFDCLLTIVV 

NVSPYLKSLSMVTANKLLHLLEAFSTTWFLFSAA 

QNHHLVFFLLEVFNNIIQYQFDGNSNLVYAIIRKR 

SffHQLANLPTDPPTIHKALQRRRRTPEPLSRTGS 

QGGAPPWRAPAPLPLQSQAPSRPVWWLLQALTS 

*PRSPRCQRMAPCGPWNLSPSRAWRMAARLRGS 

PARHGGSSGDRP/HSSASGQWSPTPEWVLSWKS 

KLPLQTIMRLLQVLVPQVEKICIDKGLTDESEILR 

FLQHGTLVGLLPVPHPILERKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


3884 


A 


1 


804 


NGPRAPFSQEGQSTGPPPLIPRLGQHGAQGRIPPL 

NPGQGPGPNKDDSRGPPNHHMGPMSERRHEQSG 

GPEHGPERGPLRGGQDCRGPPDRRGPHPDFPDDF 

SRPDDFHPDKRFGHRLREFEGRGGPLPQEEKWR 

RGGPGPPFPPDHREFSEGDGRGAARGPPGAWEG 

RRPG G * TFPPG SRGPTFS/SG AEEESFRRG APPRHE 

GRAPPRGRDGFPGPEDFGPEENFDASEEAARGRD 

LRGRGRGTPRGERVTKDTWSGRIGCRIHWL 


3885 


A 


3 


996 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGS\MG 

SVVKSEASSSPPVVTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3886 


A 


773 


317 


QCTQKAAEGYTQFYYVDVLDGKLACVNKCTKG 
TKSQMNCNLGTCQLQRSGPRCLCPNTN1HWYW 
GETCEFNIAKSLVYGIVGAVMAVLLLALIILIILFS 
LSQ\RKRHRPESEGEADFGLENATNNFG\PTLETV 
DSGTELHIQ\RPEMVASTV 


3887 


A 


3 


466 


VDFRVKTLLVDNKCFVLQLWDTAGQERYHSMT 
RQLLRKADGVVLMYDITSQESFAHVRYWLDCL , 
QDAGSDGVVILLLGNKMDCEEERQVSVEAGQQL 
AQELGVYFGECSAALGHN1LEPVVNLARSLRMQ 
EEGLKDSLVKVAPKRPPKRFGCCS 


3888 


A 


3412 


3144 


QNIDITNFSSSWNDGLAFCALLHTYLPAHIPYQEL 

NSQDKRRNFMLAFQAAESVGIKSTLDINEMVRT 

ERPDWQNVMLYVTAIYKYFET 


3889 


A 


1 


1160 


LVVTAITAILAFPNEYTRMSTSEL1SELFNDCGLL 

DSSKLCDYENRFNTSKGGELPDRPAGVGVYSAM 

WQLALTLILKIVITIFTFGMKIPSGLFIPSMAVGAI 

AGRLLGVGMEQLAYYHQEWTVFNSWCSQGAD 

CITTGLYAMVGAAACLGGVTRMTVSLWIMFEL 

TGGLEY1VPLMAAAMTSKWVADALGREGIYDA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of.„ 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=IsoIeucinc, K=Lysine, L-=Lcucine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosinc, 
X=Unltnown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










HIRLNGYPFLEAKEEFAHKTLAMDVMKPRKNDP 

LLTVLTQDSMTVEDVETTISETTYSGFPVVVSRES 

QRLVGFVLRRDLIISIENARKKQDGVVSTSIIYFTE 

HSPPLPPYTPPTLKLRMLDLSPFTVTDLTPMEIW 

DIFRKLGLRQCLVTHNGRLLGIITKKDVLKrnAQ 

MANQDPDSELFN 


3890 


A 


1 


387 


SWCWTGIFVLGTTNLRLEGSWYRSLWGPGFNTT 
TATLGFGAPQAPVGDVALNQPDMCVYRRGRKK 
RVPYTKLQLKELENEYAINKFINKDKRRRISAAT 
NLSERQVTIWFQNRRVKDKKJVSKLKDTVS 


3891 


A 


2 


2914 


RGGGGDHKMADLSLLQEDLQEDADGFG VDDYS 

SESDVIIIPSALDLAST/QDEMVERPLGRL\DK\YA 

ASENHI*PDKMVAPEFASIPLRE\VCDDERDCIAV 

LGKN*PDWADDSEPT\VRAAELEQVPHIALFLFK 

KTRLSITICFFSKFLLPYCGLDTLADQNVNQVRKT 

SQAALL\ALLEQELIERFDVETKVCPVLIELTAPDS 

NDDVKTEAVAIMCKMAP\MVGKDITERLILPRFC 

EMCCDCRMFHWRKWCAANFGDICSWGQQAT 

EEMLLPRFFQLCSDNVWGVRKACAECFMAVSC 

ATCQEIRRTKLSALFINLISDPSRWVRQAAFQSLG 

PFISTFANPSSSGQYFKEESKSSEEMSVENNKRTR 

DQEAPEDVQVRPEDTPSDLSVSNSSVELENTMED 

HAAEASGKPLGEISVPLDSSLLCTLSSESHQEAAS 

NENDKKPGNYKSMLRPEVGTTSQDSALLDQELY 

NSFHFWRTPLPEIDLDIELEQNSGGKPSPEGPEEE 

SEGPVPSSPNITMATRKELEEMIENLEPHIDDPDV 

KAQVEVLSAALRASSLDAHEETISIEKRSDLQDE 

LDINELPNCKINQEDSVPLISDAVENN4DSTLHYIH 

NDSDLSNNSSFSPDEERRTKVQDWPQALLDQY 

LSMTDPSRAQTVDTEIAKHCAYSLPGVALTLGR : 

QNWHCLRETYETLASDMQWKVRRTLAFSIHELA 

VILGD\QLTAADLVPIFNGFLK*PSMKSRIGVLKH 

LHDFLKLLHIDKRREYLYQLQEFLVTDNSRNWR 

FRAELAEQLILLLELYSPRDVYDYLRPIALNLCAD 

KVSSVRWISYKLVSEMVICKLHAATPPTFGVDLIN 

ELVENFGRCPKWSGRQAFVFVCQTVEEDDCLPM 

DQFAVHLMPHLLTLANDRVPNVRVLLAKTLRQT 

LLEKDYFLASASCHQEAVEQTIMALQMDRDSDV 

KYFASIHPASTKISEDAMSTASSTY 


3892. 


A 


158 


2191 


VPLPAPSGLSGGGSRGAGCKKAPPGRAPAPGLAP 

LRPSEPTMAVPPGHGPFSGFPGPQEHTQVLPDVR 

LLPRRLPLAFRDATSAPLRKLSVDLKTYKHINEV 

YYAKIOCRRAQQAPPQDSSNKKEKKVLNHGYDD 

DNHDYIVRSGERWLERYEIDSLIGKGSFGQVVKA 

YDHQTQELVAIKIIKNKKAFLNQAQIELRLLELM 

NQHDTEMKYYIVHLKRHFMFRN\HLCLVFELLS 

YmYDLLRNTHFRGVSLNLTRICLAQQLCTALLF 

LATPELSIIHCDLKPENILLCNPKRSAIKIVDFGSS 

CQLGQRIYQYIQSRFYRSPEVLLGTPYDLAIDMW 

SLGCHVEMHTGEPLFSGSNEVCPQEGVDQMNRI 

VbVLOlPPAAMLDQAPKARKYFERLPGGGWTLR 

RTKELRKDYQGPGTRRLQEVLGVQTGGPGGRRA 

GEPGHSPAD\Y\LRFQDLVLRMLEYEPAARISPLG 

ALQHGFFRRTADEATNTGPAGSSASTSPAPLDTC 

PSSSTASSISSSGGSSGSSSDNRTYRYSNRYCGGP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end . 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Asparu"c Acid, 
E=Glutamic Acid, F=Phcnylalaninc, G=G)ycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










gppitdcemnspqvppsqplrpwaggdvphkth 
qapasasslpgtgaqlppqprylgrppsptspppp 
elmdvslvggpadcspphpapapqhpaasalrt 
rmtggrpplpppddpatlgphlglrgvpqstaas 

S 


3893 


A 


68 


258 


PEEYYPFSPTLQQLFFFLLDSDMGSRPESMGCRK 
NTVPRPASPTEAGTDPQTFLHTWVSECRD 


3894 


A 


1120 


136 


SLPLAPAPAVAGPVALCPAGLCPAQPGMPAGPA 

AASGSHPEVGSVLQRSSQPHWPNPWPGAGHLPP 

PAGPFPYNPPAGPGAAAGLA*SPPRSSPTPCSVGP 

QSCPANASAPPAQPCLAGAPPAASLPPPGPGSVS 

AAPAPGGPAPAEPPLGVPPVPAWLLPDSPPLPGT 

HSGPPPAAVSLPPAAAACPWVPPPLPHHPPDLES 

PSAAAPNPGCAGGIRHFPPGSPEASSPLRPAAAPA 

LLPLPRPPS*P/VPWKPLHSPVAVAGGSFVAGGSV 

LPAPDLDQPRPSGPPAASPTPGPG VAQPPPG S A VL 

PTVP*APPVSGAAPGRKREW . 


3895 


A 


2 


1347 


FGAVSYRPGNGSCWVKVTASSDLSDLISCLCPPR 

SLCSSQACVLPVPGPSLLLPQGLHVGCASAGTRW 

PLSCSIDFQRLLAHEEETQKRRAKESGMAFTQLT 

FRDVAIEFSQDEWKCLNSTQRTLYRDVMLENYR 

NLVSLDLSRNCVIKELAPQQEGNP/ARSIPHSDIGT 

T*KT*H*RVLLQGNQEBCNTRL*LSVER**KKLQQ 

SDYGPKRKSYL*ERPTR*KRYRKQVY^TSA\*LSF 

LPHPHELQQFQAEGKIYECNHVEKSVNHGSSVSP 

PQIISSTIKTHVSNKYGTDFICSSLLTQEQKSCIRE 

KPYRYIECDKALNHGSHMTVRQVSHSGEKGYKC 

DLCGKVFSQKSNLARHWRVHTGEKPYKCNECD 

RSFSRNSCLALHRRVHTGEKPYKCYECDKVFSR 

NSCLALHQKTHIGEKPYTCKECGQAFSVRSTLTN 

HQVIHSDK 


3896 


A 


202 


498 


MVQSCSAYGCKNRYDKDKPVSFHKFPLTRPSLC 
KEWEAAVRRKNFKPTKYSSICSEHFTPDCFKREC 
NNKLLKENAVPTBFLCTEPHDKKEDLLEPQEQ 


3897 


A 


2 


382 


SHGLSRAPHLSAAPAPALASRPCFSSAPCSQGGG 
GGGPATMIHFILLFSRQGKLRLQKWYITLPDKER 
KKITREIVQnLSRGHRTSSFVDWKELKLVYKRYA 
SLYFCCAIE\NQDNELLTLENVHR 


■3898 


A 


718 


305 


SEQEPLLGDTPGSREWDILETEEHYKSRWRSIRIL 
YLTMFLSSVGFSWMMSIWPYLQKIDPTADTSFL 
GWVIASYSLGQMVASPIFGLWSNYRPRKEPLIVSI 
LISVAANCLYAYLHIPASHNKYYMLVARGLLGIG 


3899 


A 


24 


718 


FRGRPGIPEREGKGNHSFVEVARVIVVDLHSRLG 

GAMAERKGTAKVDFLKKIEKEIQQKWDTERVFE 

VNASNLEKQTSKGKYFVTFPYPYMNGRLHLGHT 

FSLSKCEFAVGYQRLKGKCCLFPFGLHCTGMPIK 

ACADKLKREIELY/GCPPDFPDEEEEEEETSVKTE . 

DniKDKAKGKXSKAA/AKAGSSKYQWGIMKSLG 

LSDEEIVKFSEAEHWLDYFNALAIQDLKRMG 


3900 


A 


360 


1 


VPATSSNVSPSSSESSEPDLSSRSSSSDAPSSSPSVP 
SPCSLSLSSPESPLLPTLLSSKSPAGSAGPTCGCPS 
GPGLRATA/PSRLSSSIAAH/SSSAPETSRPAAARE 
RSPPLHDRESHE 


3901 


A 


193 


345 


GEWAVPPAPGGQGVSIPHGPEPGQGSGVHIAPRQ 
GEGSDRTEPLICPKAAP 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide - 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D^Aspartic Acid, 
E=Glulamic Acid, F=Phcnylalanine, G=Glycinc, H=Histidine, 
l=Isolcucinc, K=Lysinc, L=Lcucine, M=Mclhionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X^VJnknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3902 


A 


1188 


1389 


NPAARSAAAREGSPALPPPPVS/SSSGLGLLLPLSP 
PGSrLAANPALSPRAPHSHYRPRPRCGPRRRPR 


3903 


A 


63 


396 


NNMRNPHLSSNHYLNLARTETVFARMESVKQR1 
LAPGKEGLKNFAGKSLGQIYRVLEKKQDTGETDB 
LTEpGKPL*VPERKAPLCDCTCFGLPRRYHAIMS 
GLGFCISFG 


3904 


A 


732 


1046 


AMSECPLELYIHKHIDTYSQSYLFNDLFYPVYSGG 
RMVTYEHLREVWGKSEDEHYPLW*VLFGK*YA 
VAPNALMFIRFM*NCTFVPKLP*VMDLK**LQYK 
SR 


3905 


A 


46 


910 


QPPPPPPPPPSPPPPPFPPARALSHLRLHPDACLFPS 

PFPLPCSTMPGMMEKGPELLGKNRSANG S AKSP 

AGGGGSGASSTNGGLHYSEPESGCSSDDEHDVG 

MRVGAEYQAPJPEFDPGATKYTDKDNGGMLVW 

SPYHSIPDAKLDEYIAIAKEKHGYNVEQALGMLF 

WHKHNIEKSLADLPNFIPFPDEWTVEDKVLFEQ 

AFSFHGKSFHRIQQMLPDKTIASLVKYYYSWKK 

TRSRTSLMDRQARKLANRHNQGDSDDDVEETHP 

MDGNDSDYDPKKEAKKEGMS 


3906 


A 


2 


"513 


KVCNCCSQELETSFTYVDKNINLEQRNRSSPSAK 
GHNHPGELGWENPNEWSQEAAISLISEEEDDTSS 
EATSSGKSIDYGFISAILFLVTGILLVIISYrVPREV 
TVDPNTVAAREMERLEKESARLGAHLDRCVIAG 
LCLLTLGGVILSCLLMMSMWKGELYRRNRFAS 


3907 


A 


71 


412 ;■ 


ILIMSNCLQNFLKITSTRLLCSRLCQQLRSKRKFF 
GTVPISRLHRRWITGIGLVTPLGVGTHLVWDRLI 
GGESGIVSLVGEEYKSIPCSVAAYVPRGSDEGQF 
NEQNFVSKSD 


3908 


A 


77 


746 


LGTLLGWRAPLFSRCLAFHSPFDLLNTPKLVKTAE 

LPPDRNYVLGAHPHGIMCTGFLCNFSTESNGFSQ 

LFPGLRPWLAVLAGLFYLPVYRDYIMSFGLCPVS 

RQSLDFILSQPQLGQAVVIMVGGAHEALYSVPGE 

HCLTLQKRKGFVRLALRHGASLVPVYSFGENDIF 

RLKAFATGS WQHWCQLTFKKLMGFSPCIF WGR 

GLFSATSWGLLPFAVPITTV 


3909 


A 


1 


793 


FRAAGRPAAAMGD1PVVGLSSWKASPGKVTEAV 

KEABDAGYRHFDCAYFYHNEREVGAGIRCKIKE 

GAVRREDLLIATKLWCTCHKKSLVETACRKSLK 

ALKLNYLDLYLIHWPMGFKPPHPEWIMSCSELSF 

CLSHPRVQDLPLDESNMVIPSDTDFLDTWEAME 

DLVITGLVKNIGVgNFNHEQLERLLNKPGLRFKP : 

LTNQIECHPYLTQKNLISFCQSRDVSVTAYRPLG 

GSCEGVDLIDNPVIKRIAKEHGKSPAQILI 


3910 


A 


202 


705 


FFTMHRKKVDNRIFJLIENGVAERQRSLFVVVGD 

RGKDQVVILHHMLSKATVKARPSVLWCYKKEL 

GFSSHRKKRMRQLQKKIKNGTLNIKQDDPFELFI 

AATNIRYCYYNETHKILGNTFGMCVLQDFEALTP 

NLLARTVETVEGGGLVVILLRTMNSLKQLYTVT 

M 


3911 


A 


3- 


723 


AGRGARAAGEGGGPFKSRPRPLPSSRSLPAVGGG 

R Vr2 A nVlVA A A (~ICI A \7 A A A DCrDT T DV A T TJVWroOT? 

KiuAUJSJVlAAOuAVAAArllCKL.Lr YALHKWbar 

SSTYLPENILVDKPNDQSSRWSSESNYPPQYLILK 
LERPAIVQNITFGKYEKTHVCNLKKFKVFGGMN 
EEKMTELLSSGLKNDYNKETFTLKHKIDEQMFPC 
RrTKTVPLLSWGPSFOTSIWYVELSGIDDPDIVQPC 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide - 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Scrinc, 
T^Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=TJnknown, ^Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LNWYSKYREQEAIRLCLKHFRQHNYTEAFESLQ 
KKT 




A 

A 


X 


461 


FEKKQLRRPSLFLLGCCSFGIMAPSLWKGLEGIG 
LFALAHAAFSAAQHRSYMRLTEKEDESLPIDIVL 
QTLLAFAVTCYGIVHIAGEFKDMDATSELKNKTF 
. DTVRNHPSFYVFNHRGSEYFSGPSDTANSSNQDA 
LbbN I SLKJLRKLESLRR 


3913 


A 


362 


20 


APGRPEAKVPERSRESGSRRVRGPLLQLRPGRTS 
RPASGRGRGGAGGSYGKMRKPDSKIVLLGDMN 
VGKTSLLQRYMERRFPDTVSTVGGAFYLKQWRS 
YNISIWDTAGEAGAA 


3914 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSBCLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQ VERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

ICEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEEN1QKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEEDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 

MKQKTSATVQKDELRTCTADSKATAPAYKPGR ■ 

GTGVNSNSEKHADHRSTLTKKMHIQSAVSKMNP 

GEBCEPIHRGT1EVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENEMTKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHWGLNTEKYAETV 

PO.KHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLIIGTHSRNNPLHVGAEASECTVFAAAEE 

GGAVVTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKEANVNSVVTEEKDDAVTSAG 

^pfi? rhr, 1 !! ^TJnQRTvnnTTTPTQ'RVP'Qrvn A\rrQ a n 
oc,crv^L^vjoJ_.oi\X-'Oz_-l V i i ir lo.E.v.coL'U/\ V 1 oAvj 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV ' 

TCTGAEGRSDNFVICS VTGAGPREERMVTGAG V . 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence - 


Predicted end 
nucleotide 
location ' 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysleine, D=/Vspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaniine, R=Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y=Tyrosine, < 
XMUnknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDWTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTVVEHVEAEAGAAIMNANENN 

VDSMSGTEKG SKDTDICSSAKGIVESSVTSA VSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDHTSVENEECDGLMATTASGDITNONSLAGGK 

NQGKVLnSTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTSIGEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTSIAEECEASVSGWVESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

AVLQDEDRLTITRVEDLSDAAIISTSTAECMPISA 

SmRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSL1AENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE . 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSS VSSIRYLAA VNTG AIKADDMPPVQ . 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3915 


A 


1 


,7545 


PGIRVGITSQTGLSSM.QENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC . 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

V APLRPHPD WV A A KTLAKA LRAPGKP WRL AAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQVERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGBCDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide . 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A"=Alanine C=Cystcinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcny!aIanine, G=Glycine, H=Histic!ine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possiblc nucleotide insertion 








o 


mkqktsatvqkdelrtctadskatapaykpgr 

gtgvnsnsekhadhrstltkkmhiqsavskmnp 

gekepihrgttevnidsetvhrmllsapsendrv 

qknlkntaaeehvaqgdatlehstnldsspslss 

vtvvplresydpdvfflfdkrtvlegstastspad 

hsalpnqsltvresevlktsdskeggegftvdtp 

akasitskrhipeahqatlldgkqgkvimplgsk 

ltgvivenenitkegglvdmakkendlnaepnl 

kqtikatvengkkdgiavdhwglntekyaetv 

klkhkrspgkvkdisidverrnensevdtsagsg 

sapsvlhqrngqtedvaTgprraektsvatste 

gkdkdvtlspvkagpatttssetrqsevalpcts 

eeadegli1gthsrnnplhvgaeasectvfaaaee 

ggaw1egfaesetfltstkegesgecavaesed 

raadllavhavkieanvnsvvteekddavtsag 

seekcdgslsrdseivegtitfisevesdgavtsag 

teiragsisseevdgsqgnmmrmgpkketegtv 

tctgaegrsdnfvicsvtgagpreermvtgagv 

vlgdndappgtsasqegdgsvndgtegesavts 

tgitedgegpasctgsedssegfaisseseengesa 

mdstvakegtnvplvaagpcddegivtstgake 

edeegedwtstgrgneighastctglgeesegv 

licesaegdsqigtvvehveaeagaaimnanenn 

vdsmsgtekgskdtdicssakgivessvtsavsg 

kdevtpvpggcegpmtsaasdqsdsqlekvedt 

tistglvggsydvlvsgevpecevahtspseked 

ediitsveneecdglmattasgditnqnslaggk 

nqgkvlnststtndytpqvsaitdvegglsdalr 

teenmegtrvtteefeapmpsavsgddsqltasr 

seekdecamistsigeefelpissattikcaeslqp 

vaaaveeratgpvlistadfegpmpsappeaesp 

lastskeekdecalistsiaeeceasvsgvvvese 

neragtvmeekdgsgiistssvedcegpvssavp 

qeegdpsvtpaeemgdtamiststsegceavmig 

avlqdedrltitrvedlsdaaiiststaecmpisa 

sedrheenqltadnpegngdlsatevskhkvpm 

psliaenncrcpgpvrggkepgpvlavsteeghn 

gpsvhkpsagqghpsavcaekeekhgkecpeigp 

fagrgqkestlhlinaeeknvllnslqioedkspe 

tgtaggsstasysagrglegnanspahlrgpeq 

tsgqtakdssvssirylaavnt gaikaddmppvq 

gtvaehsflpaeqqgsednlktsttkcitgqeski 

apshtm1ppatysvallapkceqdltikndysgk 

wtdqasaektgddnstricsfpeegdimvtvsse '. 

envcdigneesplnvlgglklkanlkmeayvps 

eeekngeilappeslcggkpsgiaelqrepllvne 

slnvensgfrtneeihsesynkgeissgrkdnae 

aisghsveadpkeveeeerhmpkrkrkqhylsse 

depddnpdvldsrietaqrqcpetephatkeens 

rdleelpkts setn sttsr vmeekdeys s settge 

KPEQNDDDTIKSQE 


3916 


A 


2 


773 . 


GPFGVLWPSAKPGPVTAVEARPPDASDPEGLRG 
GSPAPLLAPGPLDPSGRLHPAVSMMSYLKQPPYG 
MNGLGLAGPAMDLLHPSVGYPATPRKQRRERTT 
FTRSQLDVLEALFAKTRYPD1FMREEVALKINLPE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cystcinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucinc, K=Lysine, L=Leucine, M=Mcthioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
V=possiblc nucleotide insertion 










SRVQVWFKNRRAKCRQQQQSGSGTKSRPAKKK 
SSPVRESSGSESSGQFTPPAVSSSASSSSSASSSSA 
NPAAAAAAGLWAKLPCPLHIFSLCVFIEENRLV 
SGSWARDIRSVEETDKSGYR 


3917 


A 


2 


776 


RNIPGRRFRPPGLRRLLKGPHMPREPRGYRTRVP 
ALRELVPSSHAGSGASEHCQNNRQGSRQHRASR 
NVQAGGALAPPRHLCGLCSRLHFLKPDLSVRAA 
PSRAGASVMALRKELLKSIWYAFTALDVEKSGK 
VSKSQLRVLSHNLYTVLHIPHDPVALEEHFRDDD 
DGPVSSQGYMPYLNKYILDKVEEGAFVKEHFDE 
LCWTLTAKKNYRADSNGNSMLSNQDAFRLWCL 
FNFLSEDKYPLIMDPDEGEYLLKRYS 


3918 


A 


10 


318 


WQDLVCLGGSRAQEQKPLQQLWNAILLVAMLL 
CTGL WQAQRQASRQSQRELGGQVDLFKRRW 
RRLASLKTRRCRLSRAAQGLPDPGAETCAVCLD 
YFCNKQ 


3919 


A 


1 


204 


RVLTAINHTLKENLRKFYKGKKDKPLDLRPKKT 
RAMRRRLNMHEENLKTKKQHRKERLYPLRKYA 
AKA 


3920 . 


A 


1 


654 


RCCRSFVAPLQEKVVFGLFFLGAILCLSFSWLFHT 

VYCHSEGVSRLFSKLDYSGIALLIMGSFVPWLYY 

SFYCNPQPCFIYLI VICVLGIAAIIVSQ WDMFATPQ 

YRGVRAGVFLGLGLSGIIPTLHYVISEGFLKAATI 

GQIGWLMLMASLYITGAALYAARIPERFFPGKCD 

IWFHSHQLFHIFWAGAFVHFHGVSNLQEFRFMI 

GGGCSEEDAL 


3921 


A 


1587 


452 


LERDGCGGEEGGSVRSGAGPDSDPRGASSPPAG 

HRGTAASPRPVAAPSRTPAPPHTRARASPGLPSG 

PAWRRVQWFSRVSGQVSTLMKATVLMRQPGRV 

QEIVGALRKGGGDRLQV1SDFDMTLSRFAYNGK 

RCPSSYNILDNSKnSEECRKELTALLHHYYPIEID 

PHRTVKEKLPHMVEWWTKAHNLLCQQKIQKFQI 

AQVVRESNAMLREGYKTFFNTLYHNNIPLFIFSA 

GIGDILEEDRQMKVFHPNIHIVSNYMDFNEDGFL 

QGFKGQLfflTYNKNSSACENCGYFQQLEGKTNV 

ILLGDSIGDLTMADGVPGVQNILKIGFLNDKVEE 

RRERYMDSYDrVLEKDETLDVVNGLLQHILCQG 

VQLEMQGP 


3922 


A 


2 


164 


GKIYQRAFGGHSLKFGKGVQAHGCCCVADRTG 
HSILHTSYGRERPAPVHLRQDT 


3923 


A 


2 


3258 


EHATHAYAKLGTRRRHREVTVFVPTWQLKKNR 

RVRESHFLTKLHSLKMLSITPSQLF^GKKITTYD 

YRFMVKLAEETDGDVTNEQIHILMNSSKKLMVK 

DRLLPFTFAGNLFMVPDDPLGRDGPTLDEFLKKP 

NRLDTDIGNFLKVWKTLPPSSASVTELSDDADSG 

PLESLPNMEEVREEKEERQDEEQRQGQGTQKAA 

EEDDLDSSLASVFRVECPSLSEEILRCLSLHDPPD 

GALDIDLLPGAASPYLGIPWDGKAPCQQVLAHL 

AQLTBPSNFTALSFFMGFMDSHRDAIPD YEALVG 

PLHSLLKQKPDWQWDQEHEEAFLALKRALVSAL 

CLMArNdlJLrrKjLbV 1 VSH VAL 1 AILHQEHSGRK 

HPIAYTSKPLLPDEESQGPQSGGDSPYAVAWALK 

HFSRCI GDTPV VLDLS Y A SRTTADPE VREGRRVS 

KAWLIRWSLLVQDKGKRALELALLQGLLGENRL 

LTPAA SMPRFF Q VLPPF SDLS TFV CEHM S G Y CF YR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=I,ysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










EDEWCAGFGLYVLSPTSPPVSLSFSCSPYTPTYA 

HLAAVACGLERFGQSPLPVVFLTHCNWIFSLLWE 

LLPLWRARGFLSSDGAPLPHPSLLSYIISLTSGLSS 

LPFIYRTSYRGSLFAVTVDTLAKQGAQGGGQWW 

SLPKDVPAPTVSPHAMGKRPNLLALQLSDSTLAD 

IIARLQAGQKLSGSSPFSSAFNSLSLDKESGLLMF 

KGDKKPRVWVVPTQLRRDLIFSVHDBPLGAHQR 

PEETYKKLRLLGWWPGMQEHVKDYCRSCLFCIP 

RmiGSELKVffiSPWPLRSTAPWSNLQffiWGPVT 

ISEEGHKHVLIVADPNTRWVEAFPLKPYTHTAVA 

QVLLQHVFARWGVPVRLEAAQGPQFARHVLVS 

CGLALGAQVASLSRDLQFPCLTSSGAYWEFKRA 

LKEFIFLHGKKWAASLPLLHLAFRASSTDATPFK 

VLTGGESRLTEPLWWEMSSANEEGLKMDVFLLQ 

LVGELLELHWVAJDKASEKj\ENRRFKRESQEKE 

wnvgdqvlllslprngssakwvgpfyigdrlsl 
slyriwgfptpeklgciypsslmkafaksgtplsf 
kvleq 


3924 . 


A 


1 


1826 


mgsvtvryfcygclftsatwtvllfvyfnfsev 

tqplknvpvkgsgphgpspkkfyprftrgpsrvl 

epqfkankiddvipsrvedpeeghlkfsselgmif 

nerdqelpj3lgyqkhafnmlisdrlgyhrdvpd 

trnaackekfyppdlpaaswicfyneafsallr 

tvhsvidrtpahllheiilvdddsdfddlkgelde 

yvqkylpgkdcvirntkreglirgrmigaahatg 

evlvfldshcevnvmwlqpllaairedrhtvgc 

pvidusadtlayssspwrggfnwglhfkwdlv 

plselgraegatapiksptmagglfamnrqyfh 

elgqydsgmdiwggenleisfpjwmcggklfiip 

csrvgfflfrkrrpyg spegqdtmthnslrlahv 

wldeykeqyfslrpdlktksygniservelrkkl 

gcksfkwyldnvypemqisgshakpqqpefvnr 

gpkrpkvlqrgrlyhlqtnkclvaqgrpsqkg 

glwlkacdysdpnqiwiyneehelvlnsllcld 

msetrssdpprlmkchgsggsqqwtfgknnrly 

qvsvgqclravdplgqkgsvamaicdgsssqq 

WHLEG 


3925 


A 


5386 


2897 


VRWNSKTECYLSIQTQENFPANLNELVNCIVISSL 

VTTQRKLKAMSLLGSRNQLARAVLNPNPMDFCT 

KDLLTTTSERIIAYLRDFNEDQKKAIETAYAMVK 

HSPSVAKICLIHGPPGTGKSKTIVGLLYRLLTENQ 

RKGHSDENSNAKDCQNRVLVCAPSNAAVDELM 

ECKIILEFKEKCBCDKKNPLGNCGDINLVRLGPEKSI 

NSEVLKFSLDSQVNHRMKKELPSHVQAMHKRK 

EFLDYQLDELSRQRALCRGGREIQRQELDENISK 

VSKERQELASKJKEVQGRPQKTQSIIILESHIICCT 

LSTSGGLLLESAFRGQGGVPFSCVIVDEAGQSCEI 

ETLTPLIHRCNKLILVGDPKQLPPTVISMKAQEYG 

YDQSMMARFCRLLEENVEHNM1SRLPILQLTVQ 

YRMHPDICLFPS1>TYVYNKNLKTNRQTEAIRCSSD 

WPFQPYLVFDVGDGSERRDNDSYINVQEIKLVM 

EIIKLIKDKRKDVSFRNlGnTHYKAQKTMIQKDL 

DKEFDRKGPAEVDTVDAFQGRQKDCVrVTCVRA 

NSIQGSIGFLASLQRLNVTITRAKYSLFILGHLRTL 

MENQHWNQLIQDAQKRGAIKTCDKNYRHDAV 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L*=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










KILKLKPVLQRSLTHPPTIAPEG SRPQGGLPSSKL 

DSGFAKTSVAASLYHTPSDSKEITLTVTSKDPERP 

PVHDQLQDPRLLKRMGIEVKGGIFLWDPQPSSPQ 

HPGATPPTGEPGFPVVHQDLSHVQQPAAVVAAL 

SSHKPPVRGEPPAASPEASTCQSKCDDPEEELCH 

RREAJRAFSEGEQEKCGSETHHTRRNSRWDKRTL 

EQEDSSSKKRKLL 


3926 


A 


99 


284 


MPREDRATWKSNYFLICIIQLLDDYPKRFIVGANN 
VGSKQMQQIRMSLRGKAVVLMGKNTMMR 


3927 


A 


542 


2 


AHLLMLNLAL\TDLL\YLTSLPFLIHYYASGENWI 
FGDFMCKFIRFSFHFNLYSSILFLTCFSIFRYCVIIH 
PMSCFSIHKTRCAWACAVVW1ISLVAVIPMTFLI 
TSTNRTNRSACLDLTSSDELNTIKWYNLILTA\LL 
CLPLVIVTLCYTTIIHTLTHGHAN\DSCLKQKARR 
LTILLL 


3928 


A 


1 


1516 


GEEAVGGGAEGGGFGVGAQGRAGGRGVEAGR 

MRLSKTLVDMDMADYSAALDPAYTTLEFENVQ . 

VLTMGNDTSPSEGTNLNAPNSLGVSALCAICGDR 

ATGKH YG A S SCDG CKGFFRRS VRKNHMYSCRFS 

RQCVVDRDKRNQCRYCRLKKCFRAGMKKEAV 

QNERDRISTRRSSYEDSSLPSINALLQAEVLSRQIT 

SPVSGINGDIRAKKIASIADVCESMKEQLLVLVE 

WAKY1PGFCELPLDDQGALLRAHAGEHLLLGAT . 

KRSMVFKDVLLLGNDYIVPRHCPELAEMSRVSIR 

ILDELVLPFQELQIDDNEYAYLKAIIFFDPDAKGL . 

SDPGKIKRLRSQVQVSLEDYINDRQYDSRGRFGE 

LLLLLPTLQSITWQMIEQIQFIKLFGMAKIDNLLQ 

EMLLGGSPSDAPHAHHPLHPHLMQEHMGTNVIV 

ANTMPTHLSNGQMCEWPRPRGQAATPETPQPSP 

PGASGSEPYKLLPGAVATIVKPLSAIPQPTITKQE 

VI 


3929 


A 


1 


2782 


RVLSLESPLEKDPRVLGAQSVPRGRALKGLSPLG 

LDSAFRLFPDPRAGPWNTAVLSSGMEPETALWG 

PDLQGPEQSPNDAHRGAESENEEESPRQESSGEEI 

IMGDPAQSPESKDSTEMSLERSSQDPSVPQNPPTP 

LGHSNPLDHQIPLDPPAPEVVPTPSDWTKACEAS 

WQWGALTTWNSPPVVPANEPSLRELVQGRPAG 

AEKPYICNECGKSFSQWSKLLRHQRIHTGERPNT 

CSECGKSFTQSSHLVQHQRTHTGEKPYKCPDCG 

KCFSWSSNLVQHQRTHTGEKPYKCTECEKAFTQ 

STNLIKHQRSHTGEKPYKCGECRRAFYRSSDLIQ 

HQATHTGEKPYKCPECGKRFGQNHNLLKHQKIH . 

AGEKPYRCTECGKSFIQSSELTQHQRTHTGEKPY 

ECLECGKSFGHSSTLIKHQRTHLREDPFKCPVCG 

KTFTLSATLLRHQRTHTGERPYKCPECGKSFSVS 

SNLINHQRIHRGERPYICADCGKSFIMSSTLIRHQ 

RJHTGEKPYKCSDCGKSFIRSSHLIQHRRTHTGEK 

PYKCPECGKSFSQSSNLITHVRTHMDENLFVCSD 

CGKAFLEAHELEQHRVIHERGKTPARRAQGDSL 

LGLGDPSLLTPPPGAKPHKCLVCGKGFNDEGIFM 

QHQRlHIGENPYKNADGLlAHAAl J KxTQLRSPRL 

PFRGNSYPGAAEGRAEAPGQPLKPPEGQEGFSQR 

RGLLSSKTYICSHCGESFLDRSVLLQHQLTHGNE 

KPFLFPDYRIGLGEGAGPSPFLSGKPFKCPECKQS 

FGLSSELLLHQKVHAGGKSSHKSPELGKSSSVLL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possible nucleotide deletion, 
^possible nucleotide insertion 










EHLRSPLGARPYRCSDCRASFLDRVALTRHQETH 
TQEKPPNPEDPPPEAVTLSTDQEGEGETPTPTESS 

HRSCHPGVSL 


3930 


A 


513 


273 


KTQETHIYISEHIFFPFLQGFGNLPICMAKTDLSLS 
HOPDif i?r;vp<3r»'K'TT ptqtwp a <3tyi a cjetvpt vcvm 

XlV^r UISJS.VJ V r o Lfr UurLoLJ V j\/\olunur 1 1 rL Vulu 

SRESPLWL 


3931 


A 


16 - 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 

v_tjl« v iSJViojsj\x oT.r olNlNrlro x x lSJ\^OJ\OiviTx l_/l 

PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3932 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPS1PKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3933 


A 


1 


1546 


STHASEHWDSALQLAKHLAPDQIPFISKEYAIQLE 

FAGDYVNALAHYEKGITGDNKEHDEACLAGVA 

QMSIRMGDIRRGVNQALKHPSRVLKRDCGAILE 

NMKQFSEAAQLYEKGLYYDKAASVY1RSKNWA 

KVGDLLPHVSSPKJHLQYAKAKEADGRYKEAVV 

AYENAKQWQSVIRrYLDHLNNPEKAVNIVRETQ 

SLDGAKMVARFFLQLGDYGSAIQFLVMSKCNNE 

AFTLAQQHNKMEIYADnGSEDTTNEDYQSIALY 

FEGEKRYLQ AGKFFLLCGQYSRALKHFLKCPS SE 

DNVAIEMAIETVGQAKDELLTNQLIDHLLGEND 

GMPKDAKYLFRLYMALKQYREAAQTAIIIAREE 

r\o a rzxrvoxi a un\n "ccwrv a tit vcnvii/'TDCEii/f a hp 
£> A u N i KIN ArlU V J_.r oM Y AclJvo^JMJSJr MiMA 1 

NLMILHSYTLVKIHVKNGDHMKGARMLrRVANN 
ISKFPSHIVPILTSTVIECHRAGLKNSAFSFAAML 
MPJ'EYRSKlbAKYKKKJEGMVRRPDISEIEEATTP 
CPFCKFLLPESELL 


3934 


A 


334 


1268 


PTRRPILPLTSPKAISVPSPLQGKQHTLVKSCLSVS 

GIGGFLVSLSSRMKLQTLAVSVTALKFWSAYVP 

CQTQDRDALRLTLEQIDLIRRMCASYSELELVTS 

AKALNDTQKLACLIGVEGGHSLDNSLSILRTFYM 

LGVRYLTLTHTCNTPWAESSAKGVHSFYNNISGL 

iUrUJc.ls.V VAfcJVlNKJ^uJVUVlVlJJLan 

EVSQAPVffSHSAARGVCNSARNVPDDILQLLEE 

ERWAFVMVSLFHGELIQWQPIRPMCSTVADHFD 

HIKAVMGSKFIGIGGDYDGAGKYRKKTTCKAPW 

RTSSRMSS 


3935 


A 


1 . 


883 - 


HETTPAWQSVLLERGWNKFDKQEQNAEDWNL 
YWRTSSFRMTEHNSVKPWQQLNHHPGTTKLTR 
IGDCLAKHLKHMRRMYGTSLYQFIPLTFVMPNDY 
TKFVAEYFQERQMLGTKHSYWICKPAELSRGRG 

TT TT7CT^TJV"T^TrrTJT^T^\vrVTA7r\V"VTCXTT5T T T/^TJWrni T> 
11_.1t our JsJJr ir uu M 1 1 V v^lv I lb IN r J_ LiIvjK Y KCL>LK 

rYVCVTGFKPLTIYVYQEGLVRFATEKFDLSNLQ 
NNYAHLTNSSINKSGASYEKIKEVIGHGCKWTLS 
RFFSYLRSWDVDDLLLWKKIHRMVILTILAIAPS 
VPFAANCFELFGFDELIDDNEFHRTG 


3936 


A 


203 


441 


HLAHSLGPLPKHYQYCVRYLYYQVTKDVIKEFA 
DDGVKYLELRSTPRRENATGMTKKTYVESILEGI 
KQSKQENLDIDV 
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SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


1 


19 


0.930 


0.680 


2 


24 


0.964 


0.863 


3 


21 


0.990 


0.901 


4 


19 


0.981 


0.942 


5 


22 


0.991 


0.928 


6 


21 


0.956 


0.843 


8 


22 


0.913 


0.718 


9 


17 


0.997 


0.969 


11 


19 


0.930 


0.680 


13 


36 


0.983. 


0.863 


14 


28 


0.935 


0.839 


15 


21 


0.997 


0.955 


16 


16 


0.983 


0.944 


17 


18 


0.989 


0.884 


19 


49 


0.996 


0.719 


20 


28 


0.972 


0.920 


21 


23 


0.954 


0.905 


22 


46 


0.955 


0.568 


23 


26 


0.942 


0.654 


24 


19 


0.979 


0.941 


25 


34 


0.884 


0.565 


26 


33 


0.934 


0.584 


27 


17 


0.975. 


0.914 


28 


18 


0.980 


0.934 


29 


23 ' . 


0.928 


0.718 


30 


26 


0.978 


0.885 


32 


20 


0.946 


0.719 


33 


29 


0.933 


0.671 


35 


25 


0.996 


0.920 


36 


26 


0.903 


0.579 


40 


19 


0.981 


0.942 


47 


.25 


0.971 


0.909 


53 


22 


0.991 


0.928 


55 


24 


0.960 


0.808 


60 


19 


0.986 


0.967 


78 


22 


0.913 


0.718 


86 


20 


0.883 


0.555 


87 


24 


0.982 


0.889 


88 


17 


0.997 


0.969 


115 


19 


0.930 


0.680 


134 


36 


0.983 


0.863 


136 


17 


0.913 


0.696 


137 


19 


0.958 


0.905 


140 


28 


0.935 


0.839 


143 


32 . 


0.914 


0.740 


153 


21 


0.997 


0.955 


154 


25 


0.913 


0.583 


155 


29 


0.972 


0.857 


169 


30 


0.977 


0.817 


170 


30 


0.977 


0.819 


171 


30 


0.977 


0.819 


175 


47 


0.926 


0.606 


176 


30 


0.968 


0.872 


177 


22 


0.957 


0.791 


192 


43 


0.930 


0.678 
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SEQ H> NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


lWpsinS rMpan Si*ai**»\ 


195 


19 


0.956 


0.860 


202 


.21 


0.982 


0.871 . 


203 


24 


0.957 


0.870 


207 


23 


0.954 


0.905 


224 


46 


0.955 


0.568 


225 


26 


0.942 


0.654 


228 


45 


0.961 


0.839 1 


231 


28 


0.994 


0.937 


232 


28 


0.993 


0.896 


234 . 


19 


0.979 


0.942 


235 


19 


0.979 


0.941 


238 


20 


0.987 


0.943 


244 


23 


0.929 


0.683 


250 


34 


0.884 


0.565 


256 


33 


0.934 


0.584 


258 


25 


0.934 


0.729 


259 


22 


0.969 


0.871 


264 


19 


0.952 


0.753 


265 


17 


0.975 


0.914 


266 


17 


0.975 


0.914 


271 


23 


0.974 


0.884 


274 


13 ' 


0.971 


0.834 


275 


18 


0.980 


0.934 


278 


32 


0.958 


0.668 


280 


24 


0.966 


0.881 


.281 


24 


0.966 


0.881 


286 


23 


0.928 


0.718 


291 


35 


0.991 


0.824 


293 


27 


0.956 


0.806 


294 


23 


0.952. 


0.827 


301 


26 


0.978 


0.885 


316 


20 


0.946 


0.719 


320 


28 


0.978 


0.726 


327 


29 


0.933 


0.671 


331 


48 


0.903 


0.571 


345 


25 


0.996 


0.920 


349 


26 


0:903 


0.579 


351 


24 


0.951 


0.876 


352 


18 


0.944 


0.716 


353 


32 


0.992 


0.854 


354 


27 


0.945 


0.817 


355 


16 


0.922 


0.716 


356 


13 


0.959 


0.818 


357. 


23 


0.986 


0.878 


358 


19. 


0.904 


0.671 


359 


16 


0.988 


0.951 


360 


15 


0.981 


0.938 


361 


18 


0.944 


0.716 


362 


21 


0.984 


0.869 


363 


40 


0.979 


0.813 


364 


18 


0.883 


0.693 


365 


22 


0.962 


0.908 


366 


22 


0.961 


0.827 


367 


44 


0.941 


0.624 


368 


20 


0.952 


0.791 


369 


22 


0.949 


0.840 


370 


28 


0.957 


0.682 
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SEO ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


IVTpsiti^ flVTpQii 


372 


28 


0.974 


0.894 


373 


19 


0.972 


0.947 


374 


29 


0.968 1 


0.785 


375 


19 


0.949 


0.897 


377 • 


23 


0.962 


0.910 


378 ' 


31 


0.974 


0.895 


379 


26 


0.969 


0.939 


380 


27 


0.945 


0.817 


383 


27 


0.945 


0.817 


384 


25 


0.992 


0.877 


385 


32 


0.983 


0.825 


386 


44 


0.924 


0.564 


387' 


26 


0.971 


0.894 


388 


19 


0.989 


0.862 


389 


24 


0.990 


0.947 


390 


34 


0.942 


0.635 


391 


16 


0.922 


0.716 


394 


19 


0.987 


0.970 


398 


36 


0.992 


0.866 


404 


13 


0.959 


0.818 


417 


23 


0.986 


0.878 


421 


19 


0.904 


0.671 


425 


28 


0.971 


0.717 


431 


16 


0.988 


0.951 


452 


18 


0.944 


0.716 


459 


21 


0.991 


0.902 


468 


21 


0.984 


0.869 


478 


40 


0.979 


0.813 


486 


18 


0.883 


0.693 


499 


22 


0.962 


0.908 


501 


19 


0.962 


0.877 


514 


44 


0.941 


0.624 


529 


20 


0.952 


0.791 


533 


39 


0.914 


0.719 


548 


28 


0.957 


0.682 


561 . 


28 


0.974 


0.894 


562 


28 


0.974 


0.893 


564 


18 


0.949 


0.806 


576 


19 


0.972 


0.947 


584 


29 


0.968 


0.785 


585 


28 


0.973 


0.810 


591 


19 


0.949 


0.897 


592 


24 


0.991 


0.954 


594 


20 


0.985 


0.959 


595 


20 


0.985 


0.959 


612 


23 


0.962 


0.910 


619 


31 


0.974 


0.895 


621. 


15 


0.959 


0.795 


633 


26 


0.969 


0.939 


640 


20 


0.949 


0.842 


645 


25 


0.911 


0.759 


684 


25 


0.992 


0.877 


691 


32 


0.983 


0.825 


698 


44 


0.924 


0.564 


700 


19 


0.982 


0.941 


710 


26 


0.971 


0.894 


714 


23 


0.965 


0.907 
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SFO TD NO- 

OJL/ JUL/ i 1 \S* 


^icTnal in A m inn ' A f*iH 

Sequence' 


SCORED 


irieano liviean score) 


718 


19 


0.989 


0.862 


725 


21 


0.976 


0.851 


728 


33 


0.961 


0.895 


734 


25 


0.963 


0.660 


741 


34 


0:942 


0.635 


744 


19 


0.959 


0.924 


747 


16 


0.922 


0.716 


756 


26 


0.973 


0.864 


767 


22 


0.986 


0.943 


768 


27 


0.916 


0.758 


769 


19 


0.987 


0.970 


770 


22 


0.981 


0.933 


771 


34 


0.993 


0.893 


773 


20 


0.968 


0.939 


774 


21 


0.971 


0.945 


778 


22 


0.986 


0.943 


779 


32 


0.973 


0.846 


781 


23 


0.950 


0.857 


785 


27 


0.916 


0.758 • 


786 


27 


0.916 


0.758 


788 


22 


0.981 


0.933 


793 


22 


0.986 


0.803 


794 


39 


0.892 


0.654 


797 


27 


0.965 


0.847 


810 


22 


0.981 


0.933 


823 


34 


0.993 


0.893 


825 


17 


0.962 


0.778 


837 


20 


0.968 


0.939 


844 


25 


0.984 


0.951 


845 


17 


0.919 


0.706 


846 


21 


0.971 


O.945 


847 


21 


0.971 


0.945 


890 


22 


0.986 


0.943 


893- 


24 


0.971 


0.865 


894 


24 


0:971 


0.865 


896 


32 


0.973 


0.846 


899 


31 


0.982 


0.817 


922 


15 


0.882 


0.7O6 


924 


21 


0.975 


0.948 


925 


21 


0.927 


0.661 


933 


20 


0.967 


0.906 


960 


20 


0.967 


0.906 


967 


38 


0.970 


0.784 


968 


47 


0.970 


0:557. 


972 


36 


0.945 


0.775 



TABLE 8 



SEQ 

ID 

NO: 


Method 


Predicted 
beginning . 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic 
Acid, E=Glutamic Acid, F=Phenylalanine, G=Glycine, 
H=Histidine, I=Isoleucine, K=Lysine, D=Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W=Tryptophan, Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, V=possible nucleotide 
insertion 


3955 


A 


235 


1272 


G PRE VL AAS SL ADG SEEQ VMAV AL VRERDLSFPG 
VGDAWNPTRWHLPAQPEMLYEGGEGRMETLK 
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SEQ 

ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic 
Acid, E=Glutamic Acid, F=PhenylaIanine, G=Glycine, 
H=Histidine, I=Isoleucine, K=Lysine, l>=Leiicine, 
M=Methionine, N=Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W=Tryptophan, Y=Tyrosine, X=Unknown, *=Stop codon, 
/=possible nucleotide deletion, \=possible nucleotide 
insertion 










DKTLQELEELQNDSEAIDQLALESPEVQDLQLERE 
MALATNRSLAERNLEFQGPLEISRSNLSDRYQELR 
KLVERCQEQKAKLEKFSSALQPGTLLDLLQVEGM 
KIEEESE AMAEKFLEGEVPLETFLENFS SMRMLSH 

T PP\n?\/T7VT (~\T^\ 1\[~D T/'DD A CfM7T A /*2T~\ A DDUD OTIOTi 

J^KXVKViiJStb^tiV VKI^KA&yjbJLAulJArrrKbrrr 

V/PPSPPGl<rrPCG*RAAAATISl^SLPFALQPIPQPA 

CGPHCPWSPATGPFPSSVPALLLQRASGPHLPGSP 

AWTQGCCGLLLVPTEEHAAPPYGFPPPPGPAWPG 

Y 




A 






MCADK 1 fcKVCjlrr YLPAO 1 1 DJbAlJVTHP'EGHSYL 

SNHAGIQRSSRP/SHYQGEAVHDNCFTADELQLLT 

YQLCHTYVRCTRSVSIPAPAYYAHLVAFRARYHL 

VDKEHDSAEGSHVSGQSNGRDPQALAKAVQIHQ 

DTLRTMYFA 


3957 


A 


4621 


240 


ELISTFICLLLEKK31SEVWDKMKKRYEVGLEKLDSA 

SSQVATMQMELEALHPQLKVASKEVDEMM1MIE 

KESVEVAKTEKJVK.ADETIANEQAMASKAIKDEC 

DADLAGALPILESALAALDTLTAQDITWKSMKSP 

PAGVKLVMEAICILICGIKADKIPDPTGSGKKIEDF 

WGPAKRLLGDMRFLQSLHEYDKDNPPAYMMIR 

KNY1PNPDFVPEKIRNASTAAEGLCKWVIAMDSY 

DKVAKIVAPKKIXLAAAEGELK1AMDGLRKKQA 

ALKEVQDKLARLQDTLELNKQKKADLENQVDLC 

SKKLERAEQLIGGLGGEKTRWSHTALELGQLYIN 

LTGDILISSGVVAYLGAFTSTYRQNQTKEWTTLCK 

GRDIPCSDDCSLMGTLGEAVTIRTWNIAGLPSDSF 

SIDNGinMNARRWPLMIDPQSQANKWIKNMEKA 

NSLYVIKLSEPDYVRTLENCIQFGTPVLLENVGEE 

LDPILEPLLLKQTFKQGGSTCIRLGDST1EYAPDFR 

FYITTKLROTHYLPETSVKVTLLNFMITPEGMQDQ 

LLGrVVAQERPDLEEEKQALILQGAENKRQLKEIE . 

DKILEVLSSSEGNILEDETAIKELSSSKALANEISQK 

QEVAEETEKKIDTTRMGYRPIAIHSSILFFSLADLA 

NIEPMYQYSLTWINLFILSIENSEKSEILAXRLQIL 

KX>HFTYSLYVNVC11SLFEKI)KLLFSFCLT[NLLLH 

ERAINKAEWRFLLTGGIGLDNPYANPCTWLPQKS 

WDEICRLDDLPAFKTIRREFMRLKDGWKKVYDSL 

EPHHEVFPEEWEDKANEFQRMLIIRCLRPDKVIPM 

LQEFIINRLGRAFIEPPPFDLAKAFGDSNCCAPLIFV 

LSPGADPMAALLKFADDQGYGGSKLSSLSLGQGQ 

GPIAMKMLEKAVKEGTWVVLQNCHLATSWMPT 

LEKVCEELSPESTHPDFRMWLTSYPSPNFPVSVLQ 

NGVKMTNEAPKGLRANIIRSYLMDPISDPEFFGSC 

KKPEEFKKLLYGLCFFrlALVQERRKFGPLWWNIP 

YEFNETDLRISVQQLHMFLNQYEELPYEALRYMT 

GECNYGGRVTDD WDRRTLRSILNKFFNPELVENS 

DYKFDSSGIYFVPPSGDHKSYIEYTKTLPLTPAPEI 

FGMNANADITKDQSETQLLFDNILLTQSRSAGAG 

AKSSDEVVNEVASDILGKLPNNFDIEAAMRRYPT 

TYTQSMNTVLVQEMGRFNKLLKTIRDSCVNIQKA 

rSTfiT AVM^TTll FFWQ1TT TsIVTiTTPPXAWlV/fnTf CVPC 
i-iwjijAv v ivio 1 ULiEjE V V oolljIN V i rr.ivi w IVHjlvo I Jr o 

LKPLGSYVNDFLARLKFLQQWYEVGPPPVFWLSG 
FFFTQAFLTGAQQNYARKYTIP1DLLGFDYEVMED 
KEYKrlPPEDGVFfflGLFLDGASWNRKIKKLAESH 
PmYDTVPVMWLKPCKRADIPKRPSYVAPLYKT 
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SEQ 

ED 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic 
Acid, E=Glutamic Acid, F=Phenylalanine, G=Glycine, 
H=Histidine, I=Isoleucine, K=Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W=Tryptophan, Y=Tyrosine, X = Unknown, *— Stop codon, 
/^possible nucleotide deletion, V=possible nucleotide 
insertion 










SERRGVLSTTGHSTNFVIA\MTLPSDQPKEHWIGR 
GVALLCQLNS 




A 

A 


35 


con 

5zy 


OADMAKSKNHTTHNQSRKWHRNVIKXPLSQRYX 

SLKGVDPKJLG>MCFTKKHKKKGLKKMQADSA 

KAVSTCAKADEALVKPKEVKPKIPKGVSCELN*LA 

YIAYPKFWTCACACIAKGLRLCQPKAKAQDQTK 

AQVQIKAQAAAPASVPTQAPKGAQAPTKASG 


3959 . 


A . 


1883 


763 


LLVLLLRTNLLIASSTRISRATLTCSPPGIPVDPRVR 

PRVRSHLVMYLGITTGSLHKAVVSGDSSAHLVEEI 

QLFPDPEPVRNLQLAPTQGAVFVGFSGGVWRVPR 

ANCSVYESCVDCVLARDPHCA WDPESRTCCLLSA 

PNLNSWKQDMERGNPEWACASGPMSRSLRPQSR 

PQIIKEVLAVPNSILELPCPHLSALASYYWSHGPAA 

VPEASSTVYNGSLLLrvQDGVGGLYQCWATENGF 

SYPVISYWVDSQDQTLALDPELAGIPREHVKVPLT 

RVSGGAALAAQQSYWPHFVTVTVLFALVLSGALI 

ILVASPLRALRARGKVQGCETLRPGEKAPLSREQH 

LQSPKECRTSASDVDADNNCLGTEVA 


j you 


A 


i 
i 


461 


CVA A "DOT T?\7VGT VH7 A T ATJAvfAA/T T A '\/0/~ , \7\/r\7\7T A 

£> i AAr bJLr V KoL. l WALArMA V LLA V bu V VI V VJLA 

SRAGARCQQCPPGWVLSEEHCYYFSAEAQAWEA 
SQAFCSAYHATLPLLSHTQDFLGRYPVSRHSWVG 
AWRGPQGWHWIDEAPLPPQLLPEDGEDNLDINCG 
ALEEGTLVAANCSTPRPWVCAKGTQ 



TABLE 9 



SEQ ID NO: 


Accession 
Number 


Species 


Description 


Smith 

Waterman 

Score 


% Idenity 


3937 


Y27700 


Homo sapiens 


Human secreted 
protein encoded by 
gene No. 12. 


193 


25 


3938 


AF093097 


Homo sapiens 


putative RNA-binding 
protein Q99 


3881 


84 


3939 


AB012308 


Anthocidaris 
crassispina 


B2HC 


4169 


74 


3940 


U10248 


Homo sapiens 


ribosomal protein L29 


787 


95 


3941 


Y99418 


Homo sapiens 


Human PR01317 
(UNQ783) amino acid 
sequence SEQ ID 
NO:277. „ . 


4031 


100 


3942 


AL023516 


Gallus gallus 


B locus C type Lectin 


198 


35 



TABLE 10 



SEQID 
NO: 


Accession No. 


Description 


Results* 


3937 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 9.168e-l 1 209- 
224 


3942 


BL00615. 


. C-type lectin domain proteins. 


BL00615A 16.68 6.400e-ll 37- 
55 



* Results Include in order: accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 
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TABLE 1 1 



SEQJD 
NO: 


PFAM Name 


Description 


P-Value 


PFAM 
Score 


3938 


Piwi 


Piwi domain 


2.6e-150 


512.7 


3940 


Ribosomal L29e 


Ribosomal L29e protein family 


2.3e-19 • 


77.8 


3941 


Sema . 


Sema domain 


4e-181 


615.1 


3942 


lectin_c 


Lectin C-type domain 


0.086 


-7.1 



TABLE 12 





SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (Maximum Score) 


Means (Mean Score) 




3941 


31 


0.985 


0.926 




3942 


21 


0.974 


0.894 


10 


TABLE 13 



SEQ ED NO: 
of full length 
nucleotide . 
sequence 


SEQ ED 
NO: of full 
length 
peptide 
sequence 


SEQ ID NO: 
of contig 
nucleotide 
sequence 


SEQ ID NO: 
of contig 
peptide 
sequence 


Priority Docket 
number 

corresponding SEQ 
ED NO: in priority 
application 


SEQ ED NO: in 
USSN 09/496,914 


3937 


3943 


3949 


3955 


787CIP2G 1 


787 3587 


3938 


3944 


3950 


3956 


787CIP2G 2 


787_3813 


39^9 


3945 


3951 


3957 


787CEP2G 3 


787 4462 


3940 


3946 


3952 


3958 


787CIP2G 4 


787_4887 


3941 


3947 


3953 


3959 


787CEP2G 5 


787 5794 


3942 


3948 


3954 


3960 


787CIP2G 6 


787 8743 



TABLE 14 



TISSUE ORIGIN 


LIBRARY/ 


HYSEQ LIBRARY 


SEQ ED NOS: 




RNA SOURCE 


NAME 




adult brain 


GIBCO 


ABD003 


3940 


adult brain 


Clontech. 


ABR006 


3940 


adult brain 


Invitrogen 


ABR014 


3940 


cultured preadipocytes 


Strategene 


ADP001 


3937 


adult heart 


GIBCO 


AHR001 


3940 


adult kidney 


GIBCO 


AKD001 


3940 


adult lung 


GIBCO 


ALG001 


3940 


young liver 


GIBCO 


ALV001 


3940 


adult ovary 


Invitrogen 


AOV001 


3938, 3940-3941 


adult spleen 


GIBCO 


ASP001 


3940-3941 


testis 


GIBCO 


ATS001 


3940 


bone marrow 


Clontech 


BMD001 


3938, 3940 


bone marrow 


Clontech 


BMD004 


3940 


adult cervix 


BioChain 


CVX001 


3940 


endothelial cells 


Strategene 


EDT001 


3940 


fetal brain 


Clontech 


FBR006 


3940 


fetal brain 


Invitrogen 


FBT002 


3940-3941 


fetal heart 


Invitrogen 


FHR001 


3940 


fetal kidney 


Clontech 


FKD001 


3940 


fetal kidney 


Clontech 


FKD002 


3940 



478 



WO 01/57190 PCT7US0 1/04098 



TISSUE ORIGIN 


LIBRARY/ 

TON? a cnTn>rT 
KIN A aUUKCJB. 


HYSEQ LIBRARY 
NAME 


SEQ ID NOS: 


fetal liver-spleen . 
_ - — _ . 


Columbia 
University 


FLS001 


3937, 3940 


fetal liver-spleen 


Columbia 
University 


rLS002 


3938, 3941 


iciai iiver-spieen 


Columbia 
University 




3940 


fetal liver 


Clontech 


FLV004 


3940 


ieiai SK.1I1 


Invitrogen 


rm/ aa 1 


3940-3942 


ieiai spiccn 


rJiounain 


i?ci»a.a i 
r br UO 1 


3940 


Icloi Di din 


LjIdCU 


XlrrJUUI 


3937, 3940-3941 


infant brain 


Columbia 
University 


IB2002 


3937,3939,3941 


ICUKOCytc 


LUdCU 




3940-3941 


iciucocyic 


ci on teen 




3940-3941 


incianorna uom ecu line /v i k^a-. 


Clontech 


MJ11-.0U4 


3940 


iiiamnidry giana 


— : 

Invitrogen 


IVUvHjUU 1 


OAvIA *5Avll 

3937, 3940-3941 


neuronal ecus 


Strategene 


\TTI TAA1 

JN 1 UUU1 


3937, 394^ 


prosiaic 


isiomecn 


r K J UU 1 


3938 


rectum 


Invitrogen 


KxH-UUl 


3940 


SdllVaTY glaUQ ■ 


Clontech 


CAT pf\1 


3941 


email intA(rfina 

small micsime 


Clontech 


Q TXT An 1 - 


*} n >i a 

3940 


skeletal muscle 






J7*rU 


spinal cord 


Clontech 


SPC001 


3940 


thymus 


Clontech 


THMc02 


3938 


thyroid gland 


Clontech 


THR001 


3942 


uterus 


Clontech 


UTR001 


3940 
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WHAT IS CLAIMED IS: 

1 . . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, a full length protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, a mature protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active domain 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, and complementary 
sequences thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity; wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. ' 

6. A vector comprising the polynucleotide of claim 1. 

7. An' expression vector comprising the polynucleotide of claim 1. 

8. A host cell genetically engineered, to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

10. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) . a polypeptide encoded by any one of the polynucleotides of claim 1; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
withany one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. 
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11. A composition comprising the polypeptide of claim 10 and a carrier. 

12. An antibody directed against the polypeptide of claim 10. 

13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1; and 

c) . detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

16. A method for detecting the polypeptide of claim 10 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim .10 is detected. 

17. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 
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18. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10, in a cell, under 
. conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 

expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 10 is identified. 

19. A method of producing the polypeptide of claim 10, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected fromm 
the group consisting of SEQ ID NO: 1-984; 1969-2952, 3937-3942 or 3949-3954, a mature 
protein coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active 
domain coding portion of SEQ ED NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, under conditions 
sufficient to express the polypeptide in said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group ' 
consisting of any one of the polypeptides SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960, the mature protein portion thereof, or the active domain thereof. . 

21. The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the .collection comprising the sequence 
information of at least one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 
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26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format 

27. A method of treatment comprising adnmiistering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 1 0 or 20 and a pharmaceutically acceptable carrier. 
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